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(54)Title: VARIANT loiP SEQUENCES AND APPLICATION OF THE SAME 

(54)«W<n«» 2E«S2loxPiB?ili:-t:0(r.ffl 



(Xhol) ApoU ^ 



loxPRyiJ(34bp) 



Mlul 



(s) 5' -fCGAG CreCAC ATAACTTOCTATA ATCTATGC TATACGAACTTAT ACGCCT T-3 
S caStg tattoaaocatat tacatacx; ATATGCTTCAATA TGCGCA AGAIC-5' 

^ " Invtrted AA^^ Inmted (XbaO 

npealaabp) «tt(8bp) nv«it(iabp) 



... loxt SBQU8NCE (34 bps) 
... SPACSa UGIOH (8 bps) 



(57) Abstract 

Variant loxP sequences having the ehardCieristics (a) i 
effected at a high efTiciency in higher eucaryotic cells such as 
sequence originating in a coliphage PI by substitution of ai 



(c) as specified below whereby gene insertion or gene subsiiiuiion can be 
nimal cells: (a) having a sequence derived from the following wild type IhnP 
e of the bases at the 2-, 3-, 4- and 5-positions (i.e.. T, G. 



uauence oriiiutinn in a coliphage PI by' substitution of at least one of the bases at the 2-, 3-, 4. and 5-positions (i.e. T, O, I ano .a 
r^'pm eS ^a" 1^^^^^ of thl base, a. the 6- and 7-posmons (i.e., l and G. respectively, in the central eight bases <'he sp™o"' 
Xbra di(faenrb« optionally with substitution of base(s) in the regions other than the spacer region by arb.tmo; basets): '2345678 - 
ItaaVttC^TAATGTATGC TAIACGAAGTrAT.3- SPACER REGION; (b) not undergoing specific DNA recombuuuion w.in 
£'^lTJ?e7oi? s.^S1I^n IJ prescnc of a .contbinas. Cre; and (c) undergoing specific DNA recombination with another 
. 'X u...:.. .k. in ihf nresence uf the recombinase Cre. , 



ine WHO type loxr whushw*. ,.. 

variant loxP sequence having the same sequence in the presence 



{^^-^-mm) <^2#@ (T) . 3SS (G) . 4#@ (T) Xli5#S 
(A) (7)ilSO 5 ,tt-oOJ^S^^l>-6§g (T) Xli7#a (Q) (D 

12345678 

5'-ATAACTTCGTATA ATGTATGC TATACGAAGTTAT-3' 

(b) y 3>t:'-^— tfCre(7>^??£T-Ct)SF^MloxPia?iJi:<OPBlT-4^M6<3DNAffi 

(c) y 3>t*-f— tfCre<^#?ST. [^-<7)ffi?iJS:^f5 1 9 — DOgS^Siloxl' 



PCT;cS'tSl.^-c-i>M$nSBI»^ll•w/■'y7^ •;/ f-!B-Htc«ttclx/tPCTWiaSS-IW|^tir;*)(c«ffl5Fn4 = - K(#%fi«) 




wo 99/25851 



PCT/JP98A>5094 



m m m 

5 Sim^w 

*?nTi^-50li, @6<33tfKi^ir^fAL/tv^5fefe^^c^aJ^4i:l5]l:i£?|JroDNASrge<3 

fc. BWae^-Sr»AL^!iaife;t«iti'J'-r/i-;^(Df^S!iH. SSiioaBflaSfefef^O^ 

r^^,vy^(n^u-:^\tflhXl\zm^RXf^^^^^^'i^^^-ii^^^ (Bett et al. . 
Proc. Natl. Acad. Sci., Vol. 91, 8802-8806(1994) . Miyake et al. . 
Proc. Natl. Acad. Sci.. Vol. 93. 1320-1324(1996)) . 



wo W/2585J PCT/JP98/05094 

Cred, ^^(Tymmim (loxPE^iJ) Sr^SHL. wOEJiJMTDNASStOiiDdfr, ^ 
(r>^mi:'^'B-(D±nm^no^^mfJ:dmmi^^mmX'h^ (Sternberg et al., 
J. Mol. Biol., Vol. 150, 467-486(1981). Abremski et al. , J. Biol. Chera. , 
Vol. 259. 1509-1514(1984), Hoess et al. , Proc. Natl. Acad. Sci. . Vol.81, 
5 1026-1029(1984)) „ t-/^*?*). P|-DNA^T-±lcP:^{6li^ 2 o01oxPE?iJ*5#?£ 

LRZ) , ttii(Dm:L. ^/j:-5DNA^^-±l::2o(Z)loxPiB?iWJ#«EL. -to- 

yfimm^X'h^m'^^t. loxPE^ysr^ LTai<^DNA*sfi!i:^<^DNA^^±icff a 

$kBJ& (Sauer et al. , Nucleic Acids Res.. Vol.17. 147-161(1989). Kanegae 
. et al., Gene. Vol.181, 207-212(1996)) , « 4& •J^/T /^ (Sauer et al., 
Proc. Natl. Acad. Sci.. Vol.85. 5166-5170(1988), Anton et al. . J. Virol.. 

15 Vol.69. 4600-4606(1995), Kanegae et al. , Nucleic Acids Res.. Vol.23. 
3816-3821(1995) ) . h^y^i^:^=^'y^^'^^ ( Lakso et al. , 
Proc. Natl. Acad. Sci.. Vol.89, 6232-6236(1992) , Orban et al. , 
Proc. Natl. Acad. Sci. . Vol. 89. 6861-6865(1992). Gu et al. . Cell, Vol. 73, 
1155-1164(1993), Gu et al. . Science, Vol. 265, 103-106(1994)) mt'^^fh 

20 ix5, 

#AS]C£:Sr*iJffl1-ntf. loxPE9iJ;6SgiEi::fiP?5E-t5»«i»iia<^Sfefei*:^^ 

-CiS< (Fukushige et al.. Pror. Nail. .^cad. Sci. . Vol.89, 7905-7909(1992). 
Sauer et al. . Proc. Natl. Acad. Sci. . Vol.84, 9108-9112(1987)) . mm&'jX^: 
25 V>o f£-^f£hii. ifASJr>i:9]na-.5i?:'ll^i£6*Jt*fc'?. nAS.f'i^i^-^'om- 

-<D^fAS^r^<7)«s5r±^f^.^-^^. -!:«coioxPiE?ij m^m) <Di&m^mtr. 
^f£i>&m<Dicx?m mmm) i:m^^^.!^^i'^ni^titi. ioxPia5ij«34^soo 



wo 99/25851 PCT/JP98/05094 

3 

DNAiEfij^i^ibBJc*), 2o013JeS£75i2;^fB}S«ia^iJ (inverted repeat) 

t>tl^Ztt'^^htlX\<^i> (Hoess et al., J. Mol. Biol., Vol. 181. 351- 
362(1985)) o 

loxPiB^J (34bp) 



12345678 

5' -ATAACTTCGTATA ATGTATGC TATACGAAGTTAT-3' 
3' - TATTGAAGCATAT TACATACG ATATGCTTCAATA -5' 

(13bp) «tt (8bp) (ISbp) 

5 

i::g«ILfcloxPE?iJ (|gSSloxPE?iJ) 14, »4SloxPE?iJi:«)rat?{41#m 
WDNAia«lt5f£:A5)e#'it^*^ 2oW|ESSiloxPifi?lJfffl-Ctt#*WDNAffi«;tS 
JCzJ^St -5 ~ d»7i^$nfc (Hoess et al.. Nucleic Acids Res.. Vol.14. 
10 2287-2300(1986)) , 

ib5DNA5^-^OSm§JloxPE?lJ^»^^loxPie?lJ^orBl(w???£-r5:ifc 

?-ro/-<^r y *7t— v'±<Dafi^i:<^fitfe (Waterhouse et al. . Nucleic 
15 Acids Res., Vol.21. 2265-2266(1993)) . 7 7-i^5 h'-<^ ^ -±(r>mB=f---' 
7*7:^5 K^^^—^<7^1fA (Tsurushita et al. . Gene. Vol.172, 59- 
63(1996)) , ■fy^^h'-<^i^-±<D'ABl-omi^mf&^^i^±<^AB'f-t^^'M 
m (Bethke et al. . Nucleic Acids Res.. Vol.25. 2828-2834(1997)) /.Cir-t!-* 



wo 99/25851 PCT/JP98/05094 

4 

iisa^ft;tS/^:;0»e~ •? , loxPE?iJo|Em25^'F+i>T?*>-5r twists $ixfc, 
CO J: 9 t**oa$|?T-fl3ESliloxPE?iJi:l?^®loxPe?iJt 

15 IS?^<^W^ 

^Rmtmt-r. f)^^m-m^i<D 2 o(7;^MSiioxPie?'jrB^-c(Oi^i^;ts0ii 2 o 

eoif^SloxPEfiJRg i: 5^mS!loxPffi5iJ5r!itti-5 t Xh 

-5, $ b tw;*:|8?g(7) S »4MloxPE?iJ i: 3ESMloxPE?iJ, t L < fi^/j: 2> 

20 E?ijto3Eii®ioxPE?ijoiia^^i:>-tii X f? , ii)«5iiwias:i4 Dfe tir^m^Mmm 

;*:5l§^#f>»i. loxPE5y<7)^-<-1^-?IJs!cco8M^•r^co^^T^«|7i 
25 IHft<^^mMloxPE?'J?rf^ili l^^;ii5£S^'ii»J^;^ffi-CSfSi4^^-r ^ ^ 
IIJ; 9 , 2 o01oxPE3'iJRJ]T(^ ';=»>- 1':^— tf C r e ^fe#iia«ix.SicS<^*iSffltr^ 
SiClC!£:.^(75ME?iJSr£mtfc. X>>*»5*oaic:S<!%. |53-E3^iJ<^ 2 o 

<75iEftMioxPE^'jPigTii, 2 oc7)»4.siioxPE?iJM t mm&<r>^^xmi^i.s.io 



wo 99/25851 PCT/JF98/05094 

5 i-tthh. ^^l^wSi-ii. jifeo (1) ~ (2 1) (ptid*)-vhi> : 
( 1 ) UtT<^'l4fr«: tolEM^loxPIB^iJo 

(a) :<<:fli®Pl7r-v?S*oTEo»^SloxPE?ijl::i3i/>r, 4'*Si5<7>8:^g 

(X-i— t^-^I^) £^2#B (T) , 3#i (G) . 4»i (T) X(i5#g 

(A) C0MO9*^'>7'j;< i: t-ooMS.t/6Sg (T) X{i7#S (G) (D 

12345678 

5'-ATAACnCGTATA ATGTATGC TATACGAAGTTAT-3' 



15 iajft;tS0*'^e^^T> 

(c) y r e(^#?£T. |^-<DiB^iJ^Wr 5 t 9 -oO^MS 

loxPiB?iJi:0|Bl-Cf1#IIWDNAia«lx.5;SdSje-S : 
(2) eATOtt«*'bo|gaSloxPga?i). 

20 (;;^^_^_^^) (D2Sa (T) . 3§@ (G) S.U«4#g (T) (OM7)»fb 



wo 99/25851 



PCT/JP98AJ5094 



12345678 

5'-ATAACnCGTATA ATGTATGC TATACGAAGTTAT-3' 



5 (c) U ^^t'-t— fef'C r e<75#ST. [5]-(7)ga?iJSr^-r5t 

(3) ])=iy\f-f—^Cr e<D^^T-ChSi^£^&mt:^-r^hO~^<Dmm 
loxPiB?iJi:<^raT4#MWDNAilia»x.S^iSje£e>'Sv>. ±12 (1) xn (2) 

10 (4) E?y## : 2 6 . mm^- -2 9. -so. EJIJ#^ : 3 S . i£ 

: 3 9, £?IJ#^ : 4 aXWE^fiJ*^ : 4 9 -e^$il5iB?iJ-Cifo5±E 
( 1 ) fB«o3gMMloxPffi?iJ : 

(5) ±fS (1) Jfci/^L (4) ^^-fi^*»l::l5«<^I^S®loxPia?lJS^^■r5DN 
A ; 

15 (6) '>/j:< i:t-0(7)»4feSloxPiE?ii&05±I2 (1) Xfi (2) fE«i<^^SS, 
loxPBB?iJSr'>'i< fc-o^-fSDNA ; 

(7) »^MloxPE?iJi:3E^SloxPe?iJ«oratc3fa(Oae^*sif A$nfc±E 

(6) IB«ODNA ; 

(8) i:v^lcM?ii'5E?iJ^'bo'>;:c< i:t)2o(75±E (3) E«fe<753gMSloxPrd 
20 ^iJIr^-r^DNA ; 

( 9 ) av McM/£?)i£?'iJ^ t o 2 owSEMSloxPifi^iJc^PB^i^^McT^jSte^dilf A 

$n^±ie (8) ia«<7)DNA ; 

(10) ±E (6) fi^^^L (9) ^^•fn;l»^wIE«l^<^DNA^wJ;oTH^M^G^$^^ 
25 (1 1) Tie<^DNA (a) At^DNA (b) «r U = ^bf-:^— If C r e 0#ftT 



wo 99/25851 



PCT/JP98/05094 



(a) m±m\oxpmiL it€T-Asu«±E (1) x\t (2) fs.m<r>mmm\ox?m 

9JS:-^ii|it::^-r5DNAo 

(b) m±miox?mm. 'AB^BRX^DNA (a) i:i^D3g^MloxPiE?iJ^-<75 

5 liicw-rsm^^DNAo. 

(c) DNA (a) (C*5V^Tafe^A2)sa€^BJ::«lft^5nfcDNA, 

3te^A&0^ite^B{±Sl^{wM'i5ftSoae^t?ifeS : 

(12) Tf2<^DNA.(a) RX^DN A. (b) y a r e 0#?£T 
(iSft?$-a:> TI50DNA (c) Sr^€)Zi:75»P>/iSae^B«l;^&, 

10. (a) Sv^^I^/<(^5E?lJ^to2-o(D±iE (3) f2ife(/)^^MloxPid?iJ 

loxPE^iJ 1 Rl^m^m\ox?m>\ 2 ) &l>*ite^A^3g^SiloxPE?iJ 1 /it^i^ A 

/agasioxPEyij 2 oniiiw wr 5 D N A. 

(b) |gSSiloxPiE?iJ 1 , 'iAB'FBRXfm^mioxPmi2i:Z(Dmiz.^ti>^V^ 
DNA. 

15 (c) DNA (a) l^*^^^-ca^^•A*Site^B^CB^ft$i^feDNAc 
Zw-C% jte^A&u^jie^Biiiiv^tiM/iSftSoilg^-eifeS ; 

(13) ae^B*s«|tB6«)'iaG^-CH;iv>;ii:S:»«ti-5±iE (1 l) Xli 
(1 2) ieit(7>:^&; 

(14) 5tC^A*J««l6<)?iii^i^fll/£t^wi:«:i|*«i:-r5±fS (1 1) Xii 
20 (1 2) iE«o:^jfe; 

(15) DNA (a) iSiliJSfT^Sfefei^DNA-CfcO, DNA (b) i^Z^"?^^ K 
DNAXttr:*«aii^DNA'i'>r/u:^T'*)5wi:S:*SFai:-r«±ie (11) ^i^' 
L (1 4) >^-fix*»{wiett<7);^j£ : 

(16) DNA (a) imii^(n^^»DKAVh<0. DNA (b) ^^Mf^T't 
25 ^^ti^ - <!: i^.ct "5 -:^mm'\KD N A r -Sii^^rW-T^ ^ ^ ttc 

(11) ?ii/^L (14) v>Tn;i'.:lL:«(7);^&; 

(17) DNA (a) !65Z;*:«DNA'^'f /l'^<75?tefe«:DNAT-fc«3, DNA 
(b) dST'y^^ KDNAX!i-««384^DNA!?Y/u^-e*>5wi:«r#«i:^. 

5±I5 (1 1) 'icv^t (14) i'-^nf.';iiE«<^:^fe ; 



- 8 

(18) DNA (a) 7lJZ:*:ilDNA^'l';^^OSfefeflcDNATfc'9, DNA 

( b ) imm^^^vmrn ^ns-tHcf? -^m^vzo n a t ^^i^n^^t 5 c 

t^1^mti-^±^ (11) /j:i>L. (14) i^-rix*»lw!a«fe(^j&& ; 

(19) DNA (a) 0=^mDNA^^/\^:^iiTr^l7^/U7i,Vi>iZti:^ 
5 1»i:-r5±IE (1 7) XW: (1 8) J2tt(05^ffi ; 

(2 0) ±12 (6) /il^L (9) l^-fix*»JC|E<£(0DNA«:lfefe«:±(I^r-r5 h 

(2 1) ±E (6) /jrv^L (9) v^•fi^^>;::EttODNA*»e?i^5ESII, 

10 ElKi, !lf^MloxPgB^iJo^fi£DNA<Ofl|jiS:^-r®-e*)5. (s) iti:y7.m 
(a) {iT:/f^-lry;^«Sr.T^1-c 

ia2{i. 't^^ixiti^mmm<r>^m\ojs'm\(D7.-<^-t'-wi<r>m\ (-t 

gI3f4, ■g'^^ii^ilfiSIIftoafSSloxPiB^ijo;^-:-^— «J«<^fi?iJ (T 

15 :^f^-fe^;^«g) ^Ir^fo 

[a4f4. -^^$i^yt2^Sg^fe(O3gmSloxPe?|jo;^-^-1^-0«c<^E?|J (-tr 
>'^^) ^r^-To 

^^■fe:^;^^) Sr^i", 
20 He fi, i£«tftDNA«rS«i: Lfcil^o. 3ESMloxPE3?iJISIT-<^ y = >- if ^- 

5:^±0^8](tloxPE?i|wrfil#S:^-r. »[i?ttB s a H I ?B<l;Lfe»^<73»f>^-o 

(b p) 5r.T^-t. 

layfl. ? KpBRwtcotJIig^^-rmstlll-Cfc^o TLj tiSf^^loxPfc 

25 ?'J5rJ:*t. :St^?:±w^RU41oxPia?i)(7)|6]#5r/T^^, A p RfiT^ fv' !; >ii;rr. 
ae^, or i {4::*cflS«<;5«i!!;i-!;->'>'S:.5r1-o 

m 8 fl, >r;roi»t;»^MioxPi£?ij*\ ffe:^<^4lgti3EIIMioxPE?iJ*»#- «5 
^tfciE^i^tDNA«r^-t^^ilT-fc5, ■ TMj (43gS^loxPia?i|Sr. TLj (iff 
^MloxPffi9iJ«rE*L. X^io^fniiloxPiEyiJOfSjf^r^-r (i^iT<^l2lT'i,.^; 



wo 99/25851 PCT/JP98«)5094 

mX'h^) o ^7t. Tl^]#<^^En{iB s aHIi^-'l" h^r.TnL. »!5:{±B s a H I 
r^«>T-(Ofi$ (bp) $r*1-o 

^7:^5 KpBLAniutant<75*8iit$r7j^i"1^^[2l *j|ftffl55J-fipBR322 

5 mi 0*i. ii:^4^DNA$rSSi:Ly::«^<^. »^aioxPE9iJi:|gSiiloxPE?iJ 

Dr a H^-f K^r^-r. 

mi Ifi, 7^7:^$ KpuLwL (A) . yy^^ KpuLwM (B) RXJ^^y^^i. K 
puMwL (C) <Dm'^i:yrsi-m^^X'h^. 
10 11112(i, y-7X^ KpuLwM(7)tillliCffll^fciSSS^fi£DNAOE?'Jlr^-r[g| 

12 1 3{i, 7^7^ 5 KpuMwL(75«,f6tcffl^^/t3EaSi^fi^DNA<^E?|JS:^■t■|a 

15 ^^^#AL7t^£f*±^t?^^tXfc5o 

HI 4li, ^77^$ KpCALwL (D)\S.t;^7'7;^$ KpCALwM (E) OfflfjgSrjT^i- 
CAP r oliCAG:^n:t-^-, G p A(10 -^n ^-^-JJ^" ^ A 

Ell 5»4. yy:^^ KpuLZM (F) KpuMOL (G) (Omit^^i-^ 

20 iCEI-CfcS. SpAttSV40<nor i XtJ«JJ« y AE^'iJSr^-f, 

El 6tt. KpuLZMOL (H) SO'T'^;^^ KpuALZMOL (I) 

/T^-t^itEI-CfcSo T p A(lf^5 v=>'#:^-^<75d^ y AE?iJ«r^-f, 

El 18 Id:, ^7^^ KpCALwMds (A) , ^7^5 KpCALhmBMds (B) RXiry 
;^ 5 KpCALGFBMds (C) 0«ii«r^n-rm^l2lt?ifo5. hmBrt^-^C ^^n^^ 
B SStta'E^ s G F B II G F P i: y L' ^ •> 1 <^»t'^jt^^ ^ 

•r. 



10 

Crelim^»;trx/-?'</UX$:nioi=15T'^'-ys/ hffl«fi«^Tx/ 

5 0 2 0 »±SloxPE?iJ m^MloxPSm t (Dm^'^t>'tiz i 9 , ^7 ^ 5 
KDNA (^^^DNA) ±ll#S-t51acZ3te^$raiflao5fefef4:±<oilfi^{cif AT't 

o-^-r -xyBiBtiOftStT? 6^(75 ^-y-;/ h^NBJte (C3. C7. C8, CIK C19> 
10 C28) (w, •?:n-?:*nCrel6^M»x.Tx/ «>-r/u;!^AjtCANCreS:nioi=5T\ K:^-ffl 
mftx.Tr/ '>^/i^:5^AxALZMOLSrmoi=10,30JOO,3.00Tl^l^ll l^RBflSSfe^-frfc. 

tfc^-g-. 10% (C19) t^him (C8) OiHilJ!aiSff<?fefe$ix^. 

15 WT(c«?^lCo^^TI¥i^ffl^IStt^i-5o 

*||^icio{t5^MS!loxPlfi?iJi:{l. ^^MloxPie?iJ(^;^-i— t^-fSl^!^^0^^^;^ 

5>1#SWDNAiiaft;tSi5£:(ci3(t5SR!|*S1±*»^^k-r'5E?i|SrmL, Sff#Mtt 

20 miUit. »^S!loxPE?iJ. lESS!loxPffi?iJ 1 , ^SMloxPia^U 2 (7) 3 «ScDloxP 
E?iJ*s#«1-5ii^. ff^MloxPE^iJ b 3f MSloxPE?iJ 1 . P^SloxPE^iJ b ^ 
MSloxPE?iJ2, ISMSiloxPE^iJ 1 <!:'^SMloxPE?lJ2co-?:i^-?r*i^<75^si^T'll. 

: Cre{CJ:^)#SWDNAiiaft;tS;£?*s|IWfi<JfcE^<b/it^-i:Srl.^5. *Slf#Mt4 

25 ::(753^Sf&!loxPE?ytS?^^loxPE?iJi: ^^fopD^»C^6l^iffl]}a(75ife^«^^IM^ii^ 
T-ib*# , ID \Li^h-^i^^<r> 2 o(7^ioxPE?iJ<;5W(cffiEcojte-?*^^?a-^5IS#: 

E^iJir'p t> L< tt&4SloxPE?')ir9 L(r J:5lf ASJS:{-<t "9, loxPE?iJ;i> 



5. Sfe, »ISS«^lfefe*OfESS!loxPEyiJtlf^^loxPEa?iJi:<^W;::i5iJoite^ 

#aWDNA«aifetS0*5ig-(b/j;v>2o<^IES®loxPia?iJ«:ffii.>5-i: tr- 
io #5. 

loxPiB?iJ(/5£SC1*IHi*s|E<LL^3ESS!loxPE?iJi:U-Ctt, ;^'<-f-~«iigc<^ 
:£S(^7SiOiSS5rG75»e)AHBi«^Lytie?iJdS^0P>tVTi.^5 (Hoess et ah. 
. Nucleic Acids Res. , Vol.14, 2287-2300(1986)) « ^<DTy±^m-Cit. Ty 

-»ii»14ite^<7)i^{||(i»dfe^loxPE?iJi:3gSSloxPE5Ui: SrJf A L. 

Ltiizi»mi:mim. ^-t-^^ '»m^(o^m (2ooioxPE^jw-?iiaift;t7)s«ri 

^iir^-^-^-Cv^yittiSr^p) i?±SloxPE?iJi:3EMMloxPffi?iJi:OR!360 

" Slifa«ILfc2ESSloxPE?iJ (f+24S3®) &Of»^SloxPE^iJS:"^tfDNA€riii 
<^):^^lwJ:tJ^fifeL, m^^i^^mmm)^. m^\i^y:^^ KpBR322^rfflPSP 
^m^b LiEig^^i; L/S:DNA»r;tO(^J»(r, »^SloxPE?ii&Uf|E^MloxPE?iJ > 
iSrig^^-ltfcDNAWfK-iSrSSi: LTffli^;t, -OSJTDNASrin vitro(^*S«Bjia^-e 
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(1) ;^'<-1^-«[«c<^ 1 # i Xli 8 # e 0«[S*«» LT t> . BF^SloxPE^iJ t 
3 ; 

(2) 2#@. 3#g, 4#gXll5#S(^igSSrfiift1-5i, SJC£:(t::*:SU^'?fig 

S75Sfc'9, 5#eo{i«if{±r<-«Baift^si5&*-eiitf ; 

(4) ySSoM^rStft-r-Si:. '^ftWJllii A.if-Ct ^!cv^^^ 5^lir<-a5 

If/jJbfi. »^®loxPiE9iji:S^SloxPe?iJ4:wra-e5%'bo«g-eilflftxSf&75i 
etSt. Crelwa:5«)«jmLSic£:{-<t'9. 2o(Z)loxPEyiJ (IffiM&U'^S 

te:^llilSa^^:>o-CV^/<CV>, V>77>^»5)^ (HolUday-structure, Hoess 
et al., Proc.Natl.Acad.Sci. . Vol. 84. 6840-6844(1987)) ffy^m^MM-tOc 

al.. Nature. Vol. 389. 40-4611997!) . '(j^oT, 2S@ *»ib 5#i ^T'f^^S 



BL^^^m^Lfz. tt»lB^&t5««l trcJfiS<^SJSJc J: "9 SfStt(c||{l*5 ho 
e (T) . 3#g (G) to*4#g (T) <7);teSA*<biitfjH5-0(7DjSS;j5^/i 

SCSI L^«ftS!loxPiB?fiJroii t A. i^ll, ^^MloxPffiyiJ i: <^Jia^-fr-C«iii&«>t 

±# Lfco Lt^uit^ h . m i:e?ij(7> 2 o(7>^ssiioxPifi?ijrBiT-om^^R)r-^;' 

SSloxPie?iJ(i3lffl±4-^/iffl»X.5as^«r*tyt« T2C/G7A(#2171, E?y#^ ' 
. 26) . T2A/G7A(#227i . g£??i|#^ : 29) . T2A/G7C(#2272 , gfl^ij#^ : 30; . 
G3A/G7A(#3171 . IB ?IJ # ^ : 35) . G3T/G7A(#3371 , 12 # ^ : 39) . 
T4C/G7A(#4171, E?im# : 42) , A5G/G7A(#5171. ffi^U*^ : 49), t£t-Xt. 



feloxPE?iJ<t 0 t $ ?)lwSSr#S<4;j5ii»0 Lfcr ib^^i: 

i (T) . 3#B (G) . 4#S (T) XliSSi (A) 5 *>'>/jJ < i: 

t-ot^M&t/eSi (T) Xli7»B (G) <D^m<Do^(i^f£<th-U(D 
SMiciam $ n/tgEM® loxPE^J&atKIEIISloxPE3?'J«r -5 

t>if 9 t^^m^LIt, ^(nmt L-CT2C/G7A(»2171) <bT2A/G7C(»2272) Sr#lf 5;4\ 

;n<b 2acoa-SMioxPE?'jraT-ttiifl«ix.SicSfi±< jgz htm^^it, - i 

Jl, IP^MloxPEfiJ, 3g^SloxPE?iJK ^ftS!loxPE5iJ2i7), {i^/ji < i: 3 «ii 
OSR^aii^Sft/jJSloxPEJ'JSr^ttlLfc:: i SrSesfet, ^ig-rSififii^Sj*^ 

*ll?^|^3E*®loxPiE^JSrffl^^fcitei=•fiifto:i^&&u?-5-coJ^:;ffl^co^^ 

-(7)iii{c^i-5,DNA (a) Jr, 3!f±gi!loxPg2?iJ, 3g^SloxPE?iJ^- W/lici^r 
■rSSJ^^DNA (b) ti') ^>\fi—^CT effy^^TkZKiC^^-t. DNA 
(a) 4'Oite^AS:«fi-?Blca«li-5ri:;5»ibJi-5. Z^-C, SF^SloxPSE 
JiJtl^MMloxPE^iJtJlC r eft^Fi!Eaft^Sf£:fiewP>-f, itfe^ A&Ofjltei=• 



/ae^A/$^MloxPE?iJ2 0jll(C^i-5DNA (a) t. 3E^SiloxPK?iJ 1 , 
'AB^BRX/^^mioxPmM2%:Z(Dm\z:^i-i>mii^DNA (b) ^Sryn^^f 
trc r e(D#STt^Sf£:$-a-, DNA (a) •t'Otte^A Sritfe^ B (wfiift 

^m»^Rtutmz br. ite^ A&u5ite^Btti:v>(::ii;i5fiEcoite^T- 

-^r. »^SloxPE?iJ Sg^SloxPie^iJ i: «r}f A L^SSt*feDNA^^<^ 2 oco 
loxPiB?iJ«^ratC. ^^ALJ:5i:1-5ae^BS:^fALTjS<. Z<75«*tDNA^^ 

i: ?tC 5 <7)S:ffl V t ct V \ " <^«e^ B i: ^SloxPE?iJ;45|^ 

25 7)S^)ia(;)^fe«:±<7)H^±SloxPK?iJi:3gmSloxPE?iJi:<^rMl(3^fA$n-5, ^co 
1^. Mo5fefefls±<7;2o(^)loxPE?ijor^};jH5^A*s^^?5E-r5«-a'«. i<^jt 
e9^AAi^*»ix3lfe^BdS#A$n5ite^ll»i:/dJ5o lfefe(*:±<7? 2 oOloxP 
E?iJORgnafi^iJ?^^tL/j:i/^il^{Uiae^JfAi:/i5« ^biz, mV(DM(D 

z^ffyioxpmKDrinzjAB^m&Ui^^m-^tt. sfefe(*±<Dite^A^fi^< c 



!>i**it«jSfe. DEAE-dextraniSfe, V yi'^y ^ ^ a i^m. )&Bi^m^iilf(DmmAt^ 
10 1-5;^ffi<O0iJi LTIl, y ='Vf^-if^ffli,^;5;^j^;js^{fP,i^^ ;g.^y3^^,' 
oioxPEJiJ^s^SE-fsr^;^? H'DNA^S:ffl^^T»IJ!aS:?g^f^E^^I1-tl«.t^\ m 

hiz, \yVu^^ jV7.^T7-' /mW'y^ /I'T.^ HIVfi?(^. ^-r/wxyyz.SrM 

iSf-^A^. Smai^-CCreSaSr^^S-erS^fe^. CreSe-tcofccoSriNBIiai^ir 
20 WA1-5:^jSS:ffll.>5Ct;iS-e#5, Btl#O0!li: LT(4, Cre(Dit€^ Sr = - K 
•f SDNA-^RNASriTifi L ^«iaf[;^fi«3;^&-CiNBl!ai::»A1- 5 ^ ^ yu;^ >^ 

^o^*i(7>|Bi^ > ?fefe{5^o#^coSf|5^i(Ciae:f.S:if AT-t ^Zb -efc-5„ 4*1;^ ' 



wo 99/25851 PCT/JP98«W094 

17 

5 o?l^iriE«iri:(c:, C<^;^:^ ^^«:i|*«3 jg$/j;>tiitf'fc<b/jjv^, 

'<-C, *l8§^{;J:5;^fe-C{i, 2o<^loxPE?ij(r{±$ ttifcfc5iiie^c7)^£|?r 

m<nVyV7.y:z.=.y^%mt\t, q^ats;i^mSlloxPEJiJi:lf4;SiloxPia?|)> 
T/(b)CreSeSr3llAi--5 1 > J: •) . uJ (b) m^ii^mx^tiitmil&'^mi^XB^j 



wo W/25851 PCT/JP98A)5094 

X'+^izno:Ltt)^-C^^o ^^^o^^ffiSrfflv^ixtf, MJiSae^Sr^A-f 2> 
5 A»5 h7>'^':^*=y^»it>of^»i«:tT9£-5;iS'Sv\ (a) (b) nSi#«:^ 

^ X ilM^/NBiai^ ^riWi: L T it , ^ (OiilltaflsSfefe^^ ±^ ^ - :* - -tfe^ *r 
fi^t^hXih^o 

20 ^(Di^m'kmtLxviLmr^c vt^(r>msx(r>imx.T7'y i7^7i^7.<Di!^m:f5& 
zti\zit&m^(^i¥mi'^-si^wxhz, u^^m^zxbi^mxit. m^(Di&\^^mmm 

■rf£t>h. gESSIloxPia5iJi:Sg=iSloxPge5iJi:<r^f AL/!:jte^»Affl<75Tr ' 
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(inverted terminal repeat : ITR) /lf4SloxPiB?U/^"'y ^^-v?^^Efi|/ 

»^siioxPiByij/ae^A/aE^sioxpe9ij, (7))«{rioxPifi?ijs:#A l^tx y 

15 {ilijf A^tlSo ^3t5ae^BjfAffl:/7^^ KDNAO0iJt LTIl, »^MloxP 

K*>#tf wi^bO)tfe^^iAfflOTry -i'-r/i^^ i:^*jie^B*¥Am 

KDNAi:SrlR|I^J::^l^<±li!!fe, CreS6S:l8mS-e:5J: ^ J- Lfc293^aS 
?i^o»liiaic»A-r5i:. ae^»Affi<^Txy '>>r/i^:^-ett2oo»iMloxP 

20 E^iid^^iixfe^-'y^-v^ix^ia^iJisi^JS^nSirirfctw, »*MloxPe9iJ/jte 
^A/3EMS!loxPE?iJ(^8IJ5^dS7'7;^ ^ KS«<D»^SloxPiayiJ/^'« >^-i^>' 
i/E^J/a^5^ B /IEMSloxPE?ij5;a^ ^ Hfcffigl ;t T r / 
5c ae^S^^Fix?'j:A»o/-cjtfE^«Affl07fV!j7^;u^li, SiC^^^^iii^^ 
-oOi?^MloxPE?ljrB^<7)ii^(D r^] "9 tti LSfL^J iiiO/^-y^-v^.^^WJ^^ 

25 l^i $n-rv^2)fcfc, i>'r/l';^DNA{i^Si!|-r5t><00'^-r>'W;^ffi^- (virion) 
KDNAAi/<:-y^-v=>'i/$n-r'i7-l'/u:^i LTtt1Si!it?ilN Sfe^S^ 

5. 
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xh^^\ 'ik^<DnAim<nmtLXit. LyAB^tE2A-AB^t(Drii<D^mm 

^Tf/ '>>(Ji'^mki)i'>^ju:^n^ (virion) icSSb^J: < ^<: y'Jr-v?y^$n 
5 J: 7 tw, g Wae^ff Affl ;^ 5 KO^^SloxPe?iJ/^|^MloxPE?iJfig(75 

10 Lxm^'6m^. ^^ott' / 'y-f /i':^-<^ ^-v^mtf£^x\^^i>sf\mti'^iii 

t-f. fc hiNBfla<^?fefe«cfw3gM§iloxPffi?iii:»^aioxPE?iJi:Srfct)7)-i:*# 

(AAV) f£i:<D'y4/^^^i^ '^'-'Pizttth^mxi&^^tl^o ^J:f)^X{j. AAV«r 
^fflf ?)wt;4i»*Lt^ ti'^fJifsi-f. U Hn^7xr^u;^(wJ;5ae^#Afi. ^ 
fe|*{::7>^^A{::|fA$n5?is, AAVC{4Sfefe«:</)«F)£oiB^ (^19#S^feflE^ 
20 AAV-Slli«) twjfA$ix5ffll^**^illV^?5>P>T?fc5, ;i(^Sfefe(*:<^«F;£a5(3['^<7:>a 
e^gjAJCUiAAVdSa-K-fS-^-r^u^^ite^ (Rep) *Sj£:.^-Cfc5*\ 
ibixTV>5AAV-ii5';?--r[iAAV3te^C75;^gi5^;45|^d>JxTV>5/t*. ^^i^^(r> 

t^'^t>'tXht^-rMQQm.m&h-rX'hi>tzi6. AAVO:fe|^'-('/u^3ie^5r{*^ 
25 tfc**v 2o(DloxPie?iJSr#ALfc'J'-r/i^^Srf^5!iT*^'5, -5-<^)#Af2:ll(i. . 
AAVae^(^iSiigt;??^El-Si£:^rfilS'«ffi9'J (inverted terminal repeat : ITR) 
(Di^^i-<'\^mt>iUt.L^\ -(7^2owloxPE?iJSrlf AL^AAVSrt 
5 - irdJ: §fefei^{i2o(75ioxPge5i|?rtf A-f 5~i:*5T'#5, 
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DM^^t^h ?i 5 Eli i: . Cres£hL< liCrejtfi^^: => - 5DNA^^ ^S^- 
tl^J: "9 . 5fefe(^±l'#^-t->5 2ocDloxPifi?iJoraiwi**ixfcAAVjtfi^ 
*Jf^;!)»n, g6<3ae^(rg^$n.5. UMi: LT<758R^^DNA5>^i:CregetjL< 

t'^'SiM\z.fi.'o'kM^. 2oOloxPiBmiSfefe<*:±twSio-CV^5fe*. BfliiELfc;^ 
^iJSrioDNAJl. Sfefe«C'^(^ag^«rlf A&t;«B!fe*^»iSlc-Ct5iie^f&«f7^ 
^:^B^c^^^SiloxPE?'J$r'boDNASrE3li LTfflV^5^i•g■, ^DNA(75«BBa(^-- 
(Si^1>-^^:/^. 1994^4^^. 20-45 >^fJ^*. 36(1), 23-48 

'(1994), W^M(n^\f^-xmm) . ;*:|6?^wEil^^*3v^T^iv^-fno:^&iji 

^,^7.^ Tt JWk^^i^^^ "J^'y^r^^'^^' ^--'^^ 

f ^ fitic;) R N A ^ /l- ^ ^ <D lEMSloxPiE^iJ ^ t oDNA 

*,?,l.^ll*t^t:r5RNA^a;^ii^-c•iSA1-5^)£A^#|f'bi^6o u- S 



-22 

S^DNAS:iSg(*l^;c#Xl-5In Vivo ft. StJ^t hi^bfeSScT^iiija^rSfiLflr 
5 ^T^DNASr^^liaiC#AL^wm9aS:f*f>?llM-rEx Vivo a;6S*>4 (Bi^f-^ 
1994^4 ^^|^, 20-45 >^fiJIII*. 36(1), 23-48 (1994) , JkXfZti 

:^mm(nmmizt6\.^x. in Vivo miziy)^^-t^m^immB6^(DmB. m 
^it. Ex Vivo m\z^zm^i:iit, -mizmc. t h(7>iifflfla y w< 

In Vivo telci^jS-^-r^^^ii; ^S^(D$J^JM (^J^«, ?g?pm) €ri:^; 
P -^&^(lJ±^?^f«^T-#>5'^m§^loxPE?iJ^toDNA^^^-r5al=r»J 

^xm&LxmmL. ^\>^x'mm6^^j:n^iz%m-tzzt\zx<omm-ri>ztAi 

*fc3g^MloxPE?iJ?rioDNAlcR;t. ^SMloxPffi5iJ?rtiODNA$ri^fl^iA 

«lSiJ*</)3?^MloxPE5iJSrtoD\AiO^Slj:, f^«S6<]0^,ii, ^6<Jlli§i. f- 
toDNAt tr 0.0001 mg~ lOOrag, 3r' i - < 0. 001nig~ 1 Omg-C^ 0 , Ztli 

0 /jr 1/ ^ L iScfl (CI ^) ,8 ^ T- 5 o 
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5 S3o(7)loxPE?ij(Dilfi;^^iD-fri:.LT, mtii. S^jSloxPE^iJi 2o(0|ESSi 
loxPEi?iJ, 3o<D|gSSloxPE?iJ^2ls^(f ibii-5o »4S!loxPiB?iJ, 
g^HSloxPEJiJK |gMSloxPE^J2(0 3o(DS'fcSloxPE?iJ*J|?|-DNA±{C#rf 
. -r^ii^^^Ji: LTtft^-f 5o S'*iiloxPE?iJ/'ae^A/3^SMloxPE?iil/ 
afe^B/'iESSloxPE?ii2?r - ©UlifcW-rSDNACa) (C, »^MloxPE5?iJ/iie 
10 ^C/3EMS!loxPE^Jl€rWi- 5S<^DNA(b) i: y = >'tr-^— 1fCreW#?STi;S 
Jti^t^t. DNA(a)4'Oilg^AS:-te^ClCfi«|-r5ri:/6S-e#5, SI 
«DNA(b) (Drct> <0 {::, 3gSMloxPE?iil/5te^D/'§EaSloxPE>?ii2«:W-rSS 
*tDNA(c) ti:V:=y If fefCre<7)?^STl-S;£:$-e:5 i: , DNA(a) (7)ite^ B 

15 DNA(a) izW&i-i>mmO'AB'F(D 9 *, g 6*J(Dae^<7);^S:ffiit(^ae^{c:fi»t 

d:\z:^^m(D^mm\ox?im%:m^'tzmBi-mi^(7iMminz^^'xm.m-ri>o 

&iT<DmX\ IESMloxPE?'Jli, t^-ffi«c<7)2#g<D^SSrT7i>lbC- 
7#S<7):fiSS:G*»^A-.<^)fi*LfcEylJ (E5iJ##: 2 6) «r;SV>yi. 

20 (1) Tf'y'?>r/u:xyy-M3^si-5ae^wii«i 

lt»1-5ae^«^««Ji: LT:*:ll&ailacZae^^:ffiV^, ai:ytDNA^^±s01acZjS 

irmx:^^m(D^miox?Rn<D^^it^mv&LtZo 

CAG7'n^-^-/ff^SloxPE?lJ/aS^loxPE?iJ/'}^!J Aii 
7i?.J:9(w!fAL^ilfi^;tT7=^y 'i7^/u;^ (AxCALwM) Srf^SaLyt, 7i*o\ 11 
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lacZiteT^s^sioxPiE^ij t m^mioxvMm t<Drig\\zWA Ltc^mm^^ 

it. ffiF±§«loxPie?iJ/lacZae^/SESSloxPifi?ijO«it?:Wf 57-7^5 K 
DNA i: L T transfect ionic J: ij iE « i»B flS al A L T t J; V^. L L . 
5 transfectionic J; 5«BII^'^<7)«e^*AS9j^l*»l(Wi{Ci: if* <9 . ±X<DmmiZ 

10 Aie^iJ/if ^SloxPE^J/lacZae^/3gfti!loxPEJiJ/SV400ori&r/!Jf y A 
ffi^J/S^SloxPifi^iJSr. ^ote¥:^I^i]^sfefS]#^;/j:5 J: plwjf ALfcffi«lx.T 
x/'^f/i-^ (AxALZMOL) *{^8!ltfe, ;iOili«i^^'>r/w;^AxALZM0L5r Ki— ffl 

Tf' / J^y^t^-Jy^o AxALZM0L{'CreSeSrf^ffl$-1t5^, 2oc7)»4MloxP 

15 SV40<;>ori^ltlfjKy AE?lJO«J^O. IRWA^^^i^^fefigi-^o ^liS. TKift^^O 
Jj? y AiB]?iJJi. Tt^m^OTx/ 'j7xr/i/;^e&3l5c07'o^-:J'-;!i»p3lacZiie^«7)g 
¥*SSlP>/j:V^J:5f-1-5^*t-lfALfc, CreSfifi, CrelSMiftxT 

•r / -Y /^ AxCANCre (H^^jilib. Nucleic Acids Res.. Vol.23. 3816- 
3821(1995)) (liOe^i^L/i. 

#«i-5jiei^Ofi«| (If A) ll»^^^Tofc. K:^-fflTx/!>'f/^;^AxALZMOL, 
^-Jf y hmrr'y -^-f/u^^AxCALwM, JtWreHmr-r/ "J'^T/l^^AxCANCre^r, 

^^^/U^AxALZM0L&U^^Bjtt/tai*DNA^^ttlacZae^SrW-r2> 
25 n^-iJ^-zSJ^^SLJit^fc^lacZae^HHSt/iV^ S^^DNA^^±OlacZit 

ibif iiMloxPgE^iJ i ^^SloxPie^'J i: <7)PBHl#A$nT^D*-ClacZite^ 
-f^o eeo-C. lacZjH5i^<7)ll*a{l. ^IStliie^BJft (10*i^»4^fA) 
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(2) Wi!^mm<r>^^mz^^i-^^A&^<r>W.m 

CAG^P -/»±SloxPE^|J/^^-r ^'f B Wttafi^/2E^S 

15 /N^^n-r>r -»BiR{4^^L;i^o±iao«-S<^DNA*SSlfflJ!a^fc'3 1 a t -o;^^ 
-^iPjiNBliattctC K-^-fflTr / '?'r/u;^AxALZM0L&Wre^iS77^/ ^^j^:^ 

TV^Jit^/c*. lacZite^A^^mL/c/NBiaofiJ-g-li, 5fefe«:±T-Ojt{Ki^S^^5^ 



W099/2S85I PCT/JP9«A)5094 

■fvy^^h\ DNA. ^mmm, ±mm. tmrns^^it'^^'oWLom^mt. 

;zWrb'iCl'^PS'9 , TMolecular Cloning. A Laboratory Manual. T. Maniatisib 
m. ^2)IS(1989)> Cold Spring Harbor Laboratory] lCie*fco:^&tcmC-CtT 

5 HJfeflaj 1 

2 ^<Dmmmox?&mri\X^(r) V =2 gCrefe#ilfl«i;t5<g 

(1) V ='yt'i—\fcrei:tt^ms&mtiim(r>mm 

&.T(Dmfi:n^tLo Crelimm«l;tTr/'?>r/U>^-<i^^?'-AxCANCre (M^?X 
10 ib. Nucleic acid Res.. Vol.23, 3816-3821(1995)) mi x lo' PFU^, 225cni' 
7 7^3l*(^293iNB)!a (l: f-ll&j^'PIBISJfejNBlia*) t^^Sfe (37X:, mra) $ 
-a:, mm (5% FCS^^^MitflS) f)l^24l^rp11g« tfe, J§«^i^T^, 

€:3iia'D«T'1000lHl«iB5^)i.DL, J§«±fS«:i&xailiaS:ll«>fc. «!l!ai^f»#ffl 
iSSffS (50% r li -fe D -J\^/20m h !) XJtgSft(pH7. 5) /SOOniM:^^^-:^ h A/lmM 
15 EDTA(pH7.5)) Sml^mtmf&%:^Ml . Sf^Si V-^-^ -^ffl>'^200W. 2 
(30#x4lH]) T-/NB/ia«rfi!i«^L. iMliai^tw1?^Ei-5CreS6^«Ctil$-frfco 

(-sot) Lfc. 

( 2 ) fgMSloxPE?iJ«:-^tf ^fi^DNAOf^lli 

20 K^^§)loxPE?ij4'<^8J^S<^):^'<— t*— SB^Srl^Si t< {±2MSI5]^;;. 
ft!l(;5mSl^fi«lt/t52i&S</)'g-fiKDNASrf^5!iL^o -g-fi)cLfcDNA<Daii(i, iM 

y^mir-t&Vtic &^MloxPid^Jo^figDNAcofl|jt?riai {±y^mit^i^^\^ 

^ : 5 5, T>-^-fe^;^«g(7)E?i)#^ : 5 6) IC^-f. ^f^. ^^SlloxPiE^iJ 

25 (-fe:^^^&t;«Tyf^-lr^;^^) «r0 2~l2 5iw^-r. m±mi^y^mt7yi- 

;i-(l?i^€>J:o(r^f+Lyto ^(75^^*. in«b<^2 3f:|gDNAIi, XbaI»T>tfi'i«lfflPfi 
^^Xbal&^eltmt^rit t , XhoI»r>^-ftiJll®JPfi»»Xhoma^SalIt8^krrK- > ^ 
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3 (3) 2oo3gSSloxPE?iiS:^tfSirDNA<^88»l 

■fyy^x KpBR322^$iJPSSI^MheI5^t>'SalIT'l5]^;;ri'ft:t. SfSMloxP-^elc 
DNA ( 1 mS<7>^<^fi^) 24aJi?r-5:nmT4 DNAU lfTligationS^^ 
10 7^5 K : -g-fiJcDNAcO^/Uit 1 : 6) «rtTo/i^, f&JISHKlXbal&U^XhoI-mef 

loxP-g-fiSDNAdSfij^^^iX. PBR322 DNAi^^SSIIlRlUiBflJOlBIISloxP^figDNAdS-'y 

^nfcMSloxP-g-RgDNASrGEANCLEAN II (7:^3i^^tS^) NSSIC 
15 ^MMloxPE^iJdSJe^Lfcilffi^^tDNA (}ii5]4.1kb) Srfttr^i-RlcSi^SSlDNAi: L 

(4) 2oW^MSloxPE?ilfe1'C(7)CrefiS??iia^;tSi^^ 
SikT\zm"r 'y±^:^mx\ 2 o(7)3gSMloxPi2?lJ(BTCreft#ffi*^S^r.A> 

20 f^m&. 50mM H y :^tlK(pH7. 5) / lOmM MgCI^ /Img/ml v'jfiLftT/UT' 5 > / 
1ibM7 * s/u f^/W :^ ^1^7 = /u 7 o V Y K (PMSF) /5 g/ml rynf^^vSr^t; 

(3) T'ia®iu/ts«DNA (ug) t (1) x-mmLtiCTe^r^mm 

m\ZASii\(r>TE^<'yyr-~ (pH8.0) aL«5;ilcOEDTA^?6^ (pH8.0) ^M^, "7 

/UtmL. mhtlitmh^mseM2Qug.m\)i:tUTE^<-y77- (pH8.0) 30 

m^^. (EtBr) ^fei:i»)«ltb$nfcDNA<r)^<:/K«rfl?-WL^:. 

CretwJ:5*IftxLS^^::^^t9^ri'-'ifi«^«^0SI^DNA (mikb) SrSiJPfi»^BsaHI 
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mitiri>t. 2.7kb, eiobp. 380bp. 360bp(7)4*(O/<:^ Kis^cs. mn 

DNA t ^MSloxPcD A7i^ h^J:^ lf(^50hp<DB.mWkt'^± C^(DX\ Z. tlh^Wm 
Mbsmmiti-^t. 2.7kb, 920bp, 380bp. 50hp(D4:^<Dy<y h'ti±C^ (116 
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s 1. B£9i xPi^^xii9ioxPe»nocr mmasz 
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«^ 














(970bp) 


(S20bp) 


(970bp) 


(920bp) 


1 


nild 


1 


9 
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5 
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5 
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#32 
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10 


#33 


6 
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#41 


1 


7 
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12 


#42 
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6 
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13 


#43 


5 


6 


9 
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14 


#51 




9 




1 


15 


#52 




9 




2 


16 
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8 




1 


17 


#61 




8 
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18 


#62 




8 
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19 


#63 




9 
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21 
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22 


#73 
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1 
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3 
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24 


882 
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883 
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mSiJt^»(Dm (DNA/^>- K(n«$) %:McX(D rgj tL. dM(Dy<y h't-iitA.t' 

i(kti!,v^f£\,-m^ ( rgj (D5%^m) «r roj ttfto msi^(D'¥rii»<omm\z 

5 oi>Xli. 1116^12- .(2) T-ift^1-5. ) 

#11, »73w|fSMloxPE?iJliSiE£:5aj*/J5^A»oy!:dS, -e<7)mo3ESSiloxPiS?iJ 
flE^iJIw J; ^'>RJt^^m\zm\th^ ii<n(nWi i:ie?iJ(^a*SloxPE?iJi:' ^ LT' 
^iCre^S#ia^;tS^£;*s4 1: 5 ^ i: *s«6S$ix^, 

10 g^gJioxPia^i] t m^mo^?im t (^^^■^^(DCre'^^tm^TLKit ^^<r> i ) 

( 1 ) iF^MloxPSBJiJ t ^^^loxPi£?iJSr^tfS®)NAOS8«{ 
[1] S^l!loxPE?iJS:-o:ti-57'7;^5 K (pBRwt) <Z)«f6 
^7:^5 KpBR322lw-o(73»*.SloxPE?iJ«rlfALyt7'7;^^ K (pBRwt) «r 
fllllS1-5fc*, «TO(a)&U5(b)(7)^|f^SrtTofeo 
15 (a)pBR322Sr»JPI»KfEcoNIt?ri^kL. $ e,HKlenow»l|IH J; 9 MSr^^^kU, 
7 a y -/U/ n n tti §rff o TEcoNI ti h fCKlenow»lS ^rffe® $ "fr 

(5'-pCCTCGAGG-3') Srligationt. SiJ|5fi»lgXhoia.aTstITfRl^m^t'^, 7;^/ 

20 II {yi-=i/^) srfflt^rmsaL, )^m(r>m^yi^QmitfSin. ^w?sti'm\: 

»f;T"T?fc5*?j2. 9kbWDNAWf>1-Sr^fc. 

(b)pBR322«r»JPfi»^NheIT?^^l:L, !lf^SloxPE?iJSr-&tfe'^DNA(52bp) «r 
ligation^, f&JPSSS^XhoI&Wstlt'l^^NibL. SC^^g^rr;<f n-;^m^i^®) 
L/tc !ff^SiloxPE?iJ€r-o-&tj'^1.41<bO/N> K^^Oait, GEANCLEAN II 
25 (7:^3->thS8) €:ffl''^T»8!{L^<, ' 4kbODNAB?f>T-t>T-{|iJoJS7i*^Xhoim 

il:»f>i-. te:^r-6'^Pstn^^kWf;^"C*>5o 

(a)(b)T-|ll$!iL^PDNA«rligation^;*jfliai^J^«i|to«IL, pBR3220NheIi^^ r 
i:EcoNI-!^-< htorail — 3COSF4MloxPie?iJ*5Jf 5 K 

pBRwt(4.4kb, ll7)^^#/•;c 
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[2] m±miox?Mm t m^miox?mmi:'^L^mniim(^mm 

^7^5 KpBRwt<^»^§^loxPi^flJ*»^^K)30bpili^y^:ffifi^CSalI■l^'^' 

(3) tmcm^moxP-^mitih (52bp, 24«S) SrUgationt/t (^y;^? 
K : -a-fi)a)NA(^^/l'it 1 : 6) » wCOjftm; i 19pBRwtWSalI?g{ttt(at;^^§!i 

loxP-g-fi)cDNAWXhoU^ft»f>T-{Byd5i^'a'-rSo <!>:i'^-C% SfSffi^rf^JPfiS^^Xbal^t;^ 

10 *S/C&t/»J|iSB?^m^t^nyc:^SS/loxP^fiKDNASrGEANCLEAN II (7^=^ 

SloxPE?iJiS#-^i|g^t^iS^^^DNA (m4kb, as) €r^yt. ::<75DNASrS 

( 2 ) i^^SloxPEfiJ t lEHSloxPEJij i: (^|Kt?OCreiS#«a»;t5)^? 

15 RitRxfm^fffifmitnmmi- (4) sjroNAii^iSfiaj i - 

(3) X'7rLrzm\(Dixt>'oizmmm2- (d T-^LfcDNA5rfflv^yto ' 

TISIw^ L/ii?^SloxPiS?iJ<o:^SiE^'JT\ 2 owloxPiS?iJfffiT-(7)m^x.(i, 

8ms<^^'<-i^-«*ic«^'F<9J<^DNAii<D7#i 1 8^B(Dmm(r>fSi<r>m^ • n 

20 3^■g'i^je^5wi:-eS^^;:i5^^T•r5-i:i^*0?><^•Cl^5 (Guo et al.. Nature. . 
Vol. 389, 40-46(1997)) o 
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loxPIB^lJ (34bp) 



PCT/JP98/05094 



12345678 

5' -ATAACTTCGTATA ATGTATGC TATACGAAGTTAT-3' 
3'- TATTGAAGCATAT TACATACG ATATGCTTCAATA -5' 

sLWJRn ^^--^t- fiaiBjy 

(13bp) (8bp) (13bp) 

#11. 12. 13(i£5iJ#^:2, 3. 4) : RZ^itSc^&i^tXmt^ I 
#21.22.23(iB?'J#^:5.6.7) : SJCCJl^rBWC^* . «:*^Si5g*T'ii*'^^V^ ; 
#31.32, 33(iS?'J»^:8,9. 10) : S]CcW±tpS.mt»±* O , McmmfH^X-mt^J:^' : 
tt41.42.43(6fi5'J*#:11.12.13) : g]Ctrt't'Pfl(*-e±* 9 , S:*^^* "^it* '^-f 
; 

flSl. 52, 53(iH?iJ#^: 14. 15. 16) : 5.i^.:i:K%iif^fl^i^X±t.i>i^. ^ < -IH5ft.is^ 
Sfii*T-iitf (^5%) ; 

#61.63(E^i]#^:17, 19) : A. -iXf^ S^Slir < 

pg*-C-ilti> (5-10%); 

#62 (mm^-i8) ■.^mmt'.itA.---x^f£^^tK sftii-sis^^^^^*-^'^ 

tf (a!^RiS:(*tt#61.63<t'9 #i'> ■• 

#71.72.73(i£5iJ*^:20.21.22) t A.i:'-C-t/.Cl^*^ SfC^Jir< -^^ 
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«81.82.83(Ba5'JS^:23.24.25) : ^iZ^lt&mm-^X'mtS : 

(1) lSiXI4 8»g<OJ£S*S«IL-Ct»^SloxPE?iJtSJj;i-5, (2) 2#S, 
5 3SiXtt4#a OJgStrSft-t- 5 i: »4§iloxPE?iJ i: IS t ^ if SJt? L /^i V > , 
(3)5#i, 6#@XH7S@ oMSrfflSI-r 5 i: ff^SloxPE^J i L Id < 

g 5 # i <Dmm(DlM:m t. 6#gS.t;7Sg Oi^SOSmi: ItfrS^Jl^^T'Ji 

SfCiSS^/it^i:®^ (Hoess et al.. Nucleic Acids Res.. Vol.14, 2287- 
2300(1986)) $n-CV^53E*MloxPi2?iJ (»71ICffi^) II, ff^SloxPIB^iJ t 

Sij;^4j)S'^^ici4^bn-cii*5 *^ 5 %(omm'^miik^^>i>mz zztt'^ 

15 ^'bA^t^'jJo/to 
lllf60»J 3 

( 1 ) !?^SloxPge?iJ i: SE^SloxPffi^ij i: Sr^tf SirDNA<Dj|»5!l 
»tMloxPE9iJ i: IgmSiloxPE^iJ i: OCre|«;^ilfi«x.S*SS:. 1 2 

Cl] »^SloxPE?iJi:SSMloxPE?iJS:W1-5>7'7;^^ K (pBLAmutant) <Dm 

m 

pim2(Dmmz&±m\ox?§^m t '&^mox?mn t ^^^-^'f^^Lttm. 4i<n 

^^-pAxcw (^#M¥8-308585^-iJ«15M) Sri&JISK^Xbal&t/'JChoIt?!?]!^!!!^ 
ft:L. Sf£:r«SrT^n-;^mft*ffi)^m8kbO^<>'K«r«0iiiL, GEAMCLEAN 
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(1) - C2] T'SSKLfc. nij<Dmzm±miox?§imi!)>i&:f3(Dii^i^mmmiox? 

ffi?iJjJS#-'r*g^L^K^:yiDNA (ji^j4.4kb). «:ligationS^, i^mm^Jf^nm^L 
■fy:M KpBLAimjtant(8.2kb, ll9)Sr#/h„ f-HSZO^y:^^ KpBLAmutantli, 

5 z<o^^i:n^itzry^i \f<DBm-v. nmatitinm, m. m. m. 

#31. #41. #51.#61.#71.#72.«73.#8U;:*f;£;-f5X»SloxPIEfiJt»^MloxPE 

[2] if^gJloxPia^'Ji: ^mMloxPffi?iJ^^tfSirDNA(7)P5»i 
y^xi KpBLAmutantd^fb, Cre^K#i(i«l;tS^£;^wSl^iCffl^^5»^MloxPE 
10 ?iJi:IESSloxPe?iJi: S:*i-5ig«:|^DNA«r«K1-5^*tiT<75^feft^no/i„ 
KpBLAmutantlZlli, AL^irx/ 'J^'C-'V'^^y/ i^SI55^lw$iJPSe^ 
NcoIf--C hdS-'>-^#«E-t-5(75-e, Z<n-f7^% KS:»JPfi»3(fNcoI-em'(bLi£^ 
^^DNAt L, S]C£:««rT3!/a-;^mmj*»l^m2kbW/<^ K«r^9mL, 
GEANCLEAN II (7:^3 i^tidK) Srfflv^T«^»lLfc. - 08. 2kb<75ii:i8i^DNA«:2fc{c: 
15 ^1-Sfr><^SIfi: tTffiv^fCc 

( 2 ) iF^SloxPE^iJ i: SESSiloxPE^i] i: <^igTWCreft#m^;tSf£^ 
BtJigLfeSffDNASrHJISfiRjl- (4) r-/^^Ly!:S^r>«iC^D;t. 37rT'30^Crefife 

^tmTLRZ^n^lt, RJ^Ml^. SLi^M\ZA%n\OTE^<yy7- (pH8.0) 
St/5^1<^EDTAS« (pH8..0) ?rJD;t, n nj^/uAftttJ/^ibt/li 

20 ^anjJ;/WAtttllS:m\ $ CjlCi^ ^ -/i-ttlSL, ^!^e)i^^DNAS:RNaseA(20 
Mg/ml)Sr-&ti'TE^<s/7T- (pH8.0) 30*x tfc. ^tev^-t?. ^<r>^^^ 
mmm^r^m{t\.. TiJn-7.f!V^%mi^. ^\t:^^iy^J. (EtBr) Sfefe 

25 DraI■^^>r hA^ 2 -J-mi^Ttl-^XTit:-. Cre;zJ;5mftxAije#'IC''^ii'&fi^ Dralr^, 
{bl-J:'5 5.9kb, 1.3kb. 0.7kbO3 2t:o^-<:/K**»^i:5 (010) . 
DNAiiCrelcJ:'9iia«I^Sf£:?riE^^i:, 2 ^ffODralt^^T h&moxPia?'J-o5r 
ttf**]4kbOSI*tDNAi:, -o01oxPie?iJ$r-^^DraI-9--l' h7Ji#?5E L/.fvm 8kp 
(Diaii4^DNA*5^i:50X% DraHN{l:i;J:'93.8kb. 3. 3kb. 0. 7kb(73 3 2t^(^/^>' K 
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5. |lliS««J2- (2) X'tSLmLit5L!iS'(D'PflSmi. Z(DT -yt^ X'itlQ 

#11.81 : SiCf4*l!*i!:HI* ■C'iitp: 

#21.22.23,31,41 : 5UZ^lt'pn^i^X±t.'0 , ; 

#51 : Si^:i4:*:a5^*rsWT'±*2.;i^ r < -gC^iji^S?^* T-iitp : 

#61 : I'rBWJiliir^ifT-t/jrvNiJ, -fflJSilil-lftlig^-Ciiitf : 

10 #71 : 1'Bg^*:{4^ii^irTt/<c^^*s., -a5*i»*®»*-eiitf (fti!i^M«5tt 

#72,73J:0#l^) ; 

#72.73 : '^'ffl^^ttl5i^i^T#^:c^^^s. r<-«*#iia:mf*-?iitf ; 

15 (Hoessetal.. Nucleic Acids Res.. Vol.14. 2287-2300(1986)) SHTI/^S 

3gSMioxPE?ij (#7itcffi^) -ct, w±m\oxpm^it(DRtBmt-mm^xi6 

0. ^<75mS (ikiii^S*C?!feKOS) {i|11C®moS«^T-fc5»72^#73J:'9 i;e< . 
#7 1 OSftl4»^S!loxPE?iJ t (DSitSli SrX5fe ^^i>MiZtt^-\-6^Vh^Z t 

20 M«IJ4 

( 1 ) g^SMloxPffi^iJ t ^S^loxPE^'J i: (7)M-?<7)Cre*S#mift;tSf£: 
[I] i^^SiloxPEfij i: 3^^SiloxPie?iJ t ?:^t^S^NA<75P8!i 
25 ^mmim(D)^m(r>mz.m±m\ox?Mni:, ft!i;fylc3E^MloxPE?iJ?r^i-5S 
|fDNA«rll3ilS0»J2- (1) - [2j {^tp Lyi:^}£{rt^v ^iSK Lfco f/<ct>*>. 
KpBR322fwS^§*loxPE9iJz5UliifA$lxfc^^>^5 KpBRwt (^SfeC^iJ2- 
(1) - C'n twiett) <7)ffiiJ|J|»^SalIHf^ K^, #>«r(^2MlE«Lyt^SSJ 
loxP-^fifeDNA (m 4 5 #,BB) SrligationLfeSiatfcDNASrSItDNAi: LTP 



W0 99/2S851 PCT/JP98A>5094 

.'36 

[2] c^e^fe#iisa^xs:^r> (^cou 



wo 99/25851 PCT/JP98/05094 

- 37 



E9!l 


WW 




S^SIoxPfl^J' 




D N 




«iaioxPE$ij 
















{970l3p) 


(9201)p) 


(970bp) 


(920fap) 


1 


fti Id 


1 


9 


1 




20 


#71 


1 


6 


0 


T 


26 


#2171 


3 


3 


0 


0 


27 


#2172 


4 


2 






28 


#2173 


6 


0 






29 


82271 


2 


6 






30 


«2272 


1 


6 


0 


0 


31 


#2273 


3 


4 






32 


#2371 


3 


2 






33 


#2372 


2 


0 




-i — 


34 


#2373 


6 


1 


0 




35 


#3171 


4 


7 


0 


Q 


36 


#3172 


0 


0 






37 


#3271 


3 


4 






38 


83272 


6 


2 


0 




39 


#3371 


5 


5 






40 


#3372 


6 


1 






41 




6 


2 


0 


0 


^ 


#4171 


0 


4 


0 


0 


43 


#4172 


2 


4 






44 


#4271 


4 


2 






45 


#4272 


4 


1 


0 


0 


46 


#4371 


4 


2 






47 


#4372 


3 


2 






48 


#4373 


7 


0 


1 


0 


49 


#5171 


0 


6 


0 


0 


50 


#5272 


1 


4 


0 


0 


51 


#5373 


1 


2 


0 


0 


52 


#8171 


0 


6 


1 


1 


53 


#6272 


1 


2 


0 


0 


54 


1 #6373 


1 


2 


0 


0 



wo 99/258S1 PCT/JP98/05094 

38 

mS.JZ-i^(^& iDm^<> \<(D^^) ^§c:K<D \ 9j tL. DmiDy<y VimtA^t' 

^th-c^ti^^m^ ( rgj (D5%^m) ^ roj tLito m'<D^'mi^<Dmmiz 
5 o^^■c^i, nmm2- (2) -C(7)Si^«r#fls$nfcv% ) 

#617l(^IESSloxPe3«J«:ffiv^fcii^lift«^S^£:ff (920bp) ;6J-«S*^n. 

S§JloxPia?iJOii-^<t "9 t $ ibfC'>/£;5^orc„ 
#2171,»2272,«23730^SSloxP^figDNASrfflV>, lllfi0lJ2- (1) - C2] Jii 

u^a- (1) - CI] iZ7jkLit:^mx\ wf^mio7iP&mtm^miox?&mt&^ 

1-5 y 7 ;^ 5 KpBLAnutant (8. 2kb. m 9 #38) S: 3 ffi««lg Lfc„ 

15 C3] T'«i5tfcy7^ 5 K^3iiJPI»3^NheI-?m{kL. HiS^iJ 3 - (1) - 

[2] {z:%Lrzifmvm^miox?M^\\t^mmoxPMnt%:^-t^\i.m±<Dmn 

DNA(8.2kb)l:SgKtfCc -<7:SSDNASrfflv^. llliS««J 3 - (2) T'^ L^i;^feT 

20 2 mS*** LfclEIISloxPiByiJtt, »*SloxPiE?iJ t <DtsmtS.lt^%:ii tA,i: 
iBr . SicSolfMttli 1 «ISB»<^IEMSloxPga?iJo«^«t *) t $ bi^iii* 

( 2 ) 2 o(73[WI i:ga?iJO^SSloxPE?'JPBTC(DCrei«ifiFil&Jfex.S0 

[1} ZoO'X^SloxPE^iJ^tti'SKDNAOPSSli 
25 29a3S<D3gSMloxPia5iJ (lll4fi.i;«Isa5#M) tCOt>T. ^Sgfi^J 1 - (3J 
.1^ Lfc:)^j£-eiES^*tDNAW|^SSlc:|B] i:iB5il<Da!SMloxPE^y?r^1-^SKDNA^M 
«!trto -t^ii^h. iiSlgMSloxP^BKDNAS:. *ilSB«INhemt/SalIT'[s]Bf ;: 
mL/i7'7 7..^: KpBR322i;-?:il-5:'niigationL, pBR322 m<Dmmizm\:ei'>>. 
OSE^SloxP-g-egDNAA^iSS^ L /t/^*34. lkb(OiI|gi^tDNASrW.«i t 
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C2] Cre^mmK.^lt^ (^(Tjl) 

[1] x'mmLftmnmk^m^\ mmn - (4) izTr^Lftif&x^cre^^m. 

^xS^^5r^TV^ft?t^L/io ^<7)^,*$rS2 (£ffij) toi^i-o #2173^23720 J; 9 

5 «337Kft4171.«617K«617UilJaS»ft<OSSSloxPiB?iJi:l5JJlRlS«, «2171, 
#2273.ft327U#4172Ji 1 ffiSfi«l<Z)3ESSloxPE?ijOi|£^^S«0»Sp-ei|fl«|;tS 
jcr^d^e T I ^ 5 C t t fe, 
[3] 3^MSloxPE?iJ^-o;^1-57'7^5 KO«||g 
#217K#2272.«23730|ESMloxP^B!tDNASrffit\ ^Mm2- (1) - [1] 
10 ^Lfc^itT-, KpBR322(7)NheI-<^'r h irEcoNI-t^'T h i: t^raiC^tl-en 

O^SSiloxPie?iJSr-o#At/S: SSISoy^;^ 5 K (pBR2l71 , pBR2272, 
PBR2373, #4. 4kb, Bl 7 #Sa) Sr«l6 L fe. 
[4] 2o(^llDE?iJO|E*moxPE?iJ4:^-r57'7;^5 K<^«KI 
[33 -(^mmtltsmmoyzfy^^ K (pBR2171,pBR2272,pBR2373) 

(#217 L #2272, #2373) ^r-enmiigation ^ . HSgfiRJ 2 - ( 1 ) - 

[2] Rximmms- (.1) - cn ii*t/-c;^)£T\ 2r>(DmciE.m(Dm^m 

loxPE?ij^Wi-5 3aS<^7'7;^5 K (pBLA2171x2. pBLA2272x2, pBLA2373x2. 
#8.2kb, ia9#fiR) Sr«l6Lyto 
20 [5] Cre^Wm^yLRlt (■?: O 2 ) 

[4] -e«l6Lfc3flli(r)^7;^5 K%WJ|5R»«NheI-C-tit-Pixm^fc:U ^16 

m3- (1) - C2] \z7ikLft:^mx'2^<r>mt&n(Dm^mox?E.ni:^'t^ 
^\zm^'^mxh^tio S!SsioxPE5ij#2i7itt. -ffljtfrafrT'Sfr.2)5±$5 1 

( 3 ) S/jJ 2>ie?iJ<D3g^SloxPia5iirBlT-cOCre4S#mife;tS]CS<^^W 
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(2) - C3] -Cl»lit^rv5^? KpBR2171&UJpBR22725r^:ix^n33jPS6|^ 

SMloxP^fiKDNA (pBR2171 tt»2272 "b L < {i|12373 h . pBR2272 14»2373 t ) i: 
5 ligation^, n^m- (1) - C2.1 &triltt«!l| 3 - ( 1 ) - 11) iw^tyt:^^ 

(pBLA2171-2272,pBLA2171-2373,pBLA2272-2373, .'#8. 2kb, '13 4i^ff.) Sr«ll L 

[23 Cre«E#iia«l;tSJC£: 
10 Cn K€:«iJ|5S»5^NheI-??S<t:U, Ill60tj3- (1) - 

[2] ;;:^L^^feT-2o<^S^jj5E9iJoSII®loxPE?iJS:5tt5iSi|g±<^SII 
DNA(8.2kb)*:«»Lfc, ;i<Z)SllDNAS:ffiV>, Ilttff!l3- (2) •C^Lfc:&jfeT- 
Cre«fflia»X.Sf?SrftV>«?^tfc. -tOig*. saoft/iSSyiJ («171,«2272, 
#2373) (DSaS4loxPffi?iJW-ett> V>-fiX<Oiia*^t>iti:'bCre<S#ia»^SfStt 
15 ^<ie#/<(:;5»ofc„ -f/j:*?^. •ttfeix<^«*SloxPiB?iJttffiloioxPE?iJi:5SX 

(1) (3) OiK«J:'9. 2o(OifiSS:l^l^(-a«IL/tr^SiloxP 
E?'JI1, -SSO^ii^llftLfeaE^SloxPffiyiJiOBafl^attiSBSofc. -r^ii^ 
2oroMtl^^lwa«ityt|g*SloxPE?iJtt, »^MloxPffi?iJ&U«S'i5) 
20 «SS!loxPE?iJ h \-iEJ!G.^. CE^iJioaSIISloxPE^iJ if 5 LT-»*»^S! 

loxPEJHJ if 5 t i: I^MRfr^-rs - i: ^aMC/T%*ixfe« ^Jw, ^%(r>mtL 
i:tTtt, loxPE?!)0^'<— »^-^J^0 2#a, 3#g, 4»g, 5#ic75!*3 9 
^(O-oWMSi:. 7Si<0:£Si:OM^-g'i:>W»* t< , 7)»o[^ DmSSS^i 

25 iJilJi01gmJ:«9, 2|s:|g§q(pgWi:-rS^JIMloxPE^ji:L-C. 

H#2171(E?iJ»f-:26), »2271 (E3?iJ»^:29) , m72(E?iJ»#:30) , #3171 (E^'l 
##:35), »3371(E?'JS^:39). #4171 (E5'i»#:42) , #5171 (E?IJS^:49) i:' 
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(1) ae^fll#l<^^-ys' h{||<^y7:^$ K&0«3:^5 K-«^^-<^«l6 
[1] 2oO»4S!loxPE?iJfflir^'n->^l;aH2: (SwaI1^'r h) Sr«po:^7;^5 
5 K (puLwL) <r>mfk 

7-7^^ KpUCI190»JPI»3ilEcll36II-r-r hJw;-W^iiloxP"^?lJ*S|^:^lS](C 2 
^^X^ix^-t^rf^T.^ KpuLL (»^jir%>. Nucleic acids Res:.';^ol. 23. 3816- 
3821(1995)) (n^ 2o01oxPi2?iJIB)i;#^£i-5^'n^:>^fciHKftSrfBJ|5fiil«NniIi^ 

10 puLLSrfSJPIUlRNruITm^kL, Swal^:^*- (5* -pGATTTAAATC-S'. ffiJiJ# 
6 1) Srligation^, f?«NruI-e?B<kLfc, NruI(Cj;5M<75m^t:{i. Swal 

Swalf-^ h ^n-^-fy ^ $ KpuLwL(3. 3kb, 12 1 1 f © A) S:^#fco 
15 C2] &4MloxPe?iJi:S!SSloxPie5ili:(^ffi{w^n-WkaJfi: (Swall^-r H) 
$:i^o7'7 ;^$ K (puLwMRU^puMwL) 

^7 ;^ ^ KpuLwL(0 2 owP4SiloxPE?0(D ^ *,(^-o$r^MS!loxPie5'J(;ti 
lftLfc2a«(Z)7'7;^5 K«rfll«-r5^*. EATCO (A) , (B) <^#»f^*:^^• 
ofco 7'7^$ KpuLwM (01 I'f'^TJB) It. |S]iatw^LfcpuLwLro£ffiyw!ff^i:i 
20 loxPE?iJ«r, 7^7:^5 KpuMwL (Hll IfOC) tt*{B9WSF4®loxPE9iJ^^ix 
-eix^SSloxPS^J|l|I«ILfci<^-?*>5o ''i*?. Z-T^SSloxPEfiJi: LT, 
»^SloxPE?ij<o;=^-<-f— gi55>0 2#@ TSBomSSrl^l^l-aS^^*^^ 
#2171(E?im-§-:26)Oid?iJ«rfflv^^-. aT<^lli60>jT<^3gM§iloxPE?iJi:{i, ± 

25 (A) puLwM(^«j6 

puLwLS:fliiJIS»3(?XhoI-C?B{tL- 3E*SloxPE?iJS:^t^60bp(O^fi!cDNA (11112. 
±fi!jO«IOiB5lJ#^ : 5 7. Tm<r>m<r>fm»^ •■ 5 8) Srligation^:*:!!®^ 

?i^S<E»L, »^siloxPia5'J>3E^SloxPi£?|J^^l^^wSwaI1^f v^^^^y^.^ v 

puLwM(3.3kb)Sr#/::o *e>ii. ^^^7 x 5 KpuL*MO^fiKDNA«^OMSii2?'l«r 
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^^L/to JiC^J, ffil^/i^fi!cDNAIi-;^^(r>J|g(lXho^^^t:»f>i■T*fc^)iite;^llSalIti5j 
{t»f;tf^/.C-5J:-?l-i2:f+Ufc(;)-C, T't;^? KpuLwll<^»^SloxPiB?UrtmhoI 

5 (B) puMwL<^«« ■ . 

puLwLtfliiJPfi»«MluIT'r^<bU, 3EMS!loxPE9iJSr-^tf60bp(75#jafcDNA (1213, 

JgK«E»L. ^SMloxPffi?iJi:»4S!loxPe9ijra(SiS#aIf-.^ K^J^oy^:^? K 
puMwL(3.3kb)$rt^fco ^ibl-, 7-7x5 KpuLtrMOH-g-i: (5]«, puMwLc^D-g-figDNA 

»r>T--Cfc5*iffe:^ttBssHIItN{k»T>t;w/iS<t 9{-W:ti-b^(^T, -fyT.-^ K 
puMwLO»^SloxPE?iJrtOllluI1^-f KlimSSUTV^-S. 
. C3] CAG:/n*-^-o^ D->'fkgBffili 2 oo»^iiloxPe5»JSrff A \^tz.rfy 
y^ XY (pCALL) <^««6 
15 CAGyp^-^-^TJT'n^-^-aJi:;}?'; AEflJi:0|R!lC2o(Dlf±®loxPiS 

CAGT'n^— %^^-<9 9-}i LT1#M^3-168087#^«lwM^$n 

(a) CAG7'P*-^'-*'S'tf7'7X 5 KpCAGGS (Niwa et.al.. Gene, Vol.108, 
20 193-200(1991)) (r)^' ^-Wk^HJfi3:■C^)5EcoRI^^'f KS:SwaI1^-r htw^;t^r^ 

KpCAGw (»|IBJP8-84589#^«101) ^l&Jlfi»«SwaI-CtH^bLfcDNAo 

(b) 5^5 Kpua ( [1] t3lE«) «:»JPfi»3RBaiBHIXU=EcoRI-ei^l^t::tmbL. 

IR L/t 2 oO^^§iloxPiei'"j^#0*^IOObp(75DNA|gf;T-o 
25 (a)(b)i^DNASrWT>rSrligationL. »)lfi»*Swaim^k^:*:a»®?r?5^«<to^t. 
y7;^^KpCALL(4.9kb)S:^#fc=, . 
[4] -fyy^X KpCALLt^';' '>gBfi2:«:SwaI-9--r h (wgg ^fc 7* 7 ^ ^ K 
(pCALwL) 0«f6 

7^7 5^ 5 KpCALL(0 2o(7)loxPfid«r-i::???t^5i^ n-:^-(kffl5fi«r{BiJPSP^ 
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pCMli:mm»miiTulX'mi\:L. Swaiy>'*- (S* -pGATTTAAATC-3\ iS?iJ# 
6 1) SrliRationm. MSyPfiSfc^NruI-ei^-ft L^t. NruHClct 5)SS<75rN-(b 

h*i*o:^7:^$ KpCALwL(4.9kb, 0 1 4 «f cOD) . 
K (pCALwM) 

7^7 5 KpCALwL(r>»^MloxPE?iJ(^-o^aS»SloxPefiifCllft tfcT'y 7. 

(a) 7'7;^5 ytm.fiLimfmmmMxmoi-r^f^f^izmim. r;</o-x>/yu 

«SR«cftlC J: 9 »4illoxPia?iJ$r#*?ivm 8kbO»T>T-SriH]i|X L/^o 

(b) r 7 5 KpuLwM«:»Jia»«MluI&U!XhoI Tl^l^rS^kS^r ^ p 
WsL. |f5feS&U^3E*SloxPE3fiJ*'^tPlOObpODNA»f-H'*lHll|5lLfe, 

15 (a)(b) t?H«ILfcPiDNASrUgationSfc:^C»SS:?^K*5«i t, ^9:^^ K 
pCALwll(4.9kb. 01 4 4'<75E)S:mfc. pCALwMtt. yn^-^-/»^S!loxPE 
?lJ/SwaI1^f h {^a->itmm /3gSSloxPiB9iJ/#y Ae?iJ<0«5g«rWi- 

C6j iialftx.Tx/'i'f /i-^^ffl^^^: K'<i5'^'- (pAxCALwM) Of^Si 
20 C5] -ef^|!iUyt:7'7^5 KpCALwM(D, yn*-^--*»e>7K y Ae3?iJ*-C(75ffl5 

^5 K'<^ ^'-Of^»W:a??o;^fe (Jliyake et al.. Proc. Natl. Acad. Sci. . 
Vol.93, 1320-1324(1996). &tr»M¥7-298877^4^f8) iCfSo^o 

2.4kb(7)WT>l-Sr[sIiRL^o 

(a) (b)T*l«$iLfcf^DNA$r ligation^, S^^::^K<^-ffl5^r 7 • > • t 1^ 
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. /■?.y-^-i^>'^dr-y h (^^^<-y^XL, StratageneM) ^rfflV^T/^ y '^r- 
. ^ ymfL^tm ' . Sr twiSiSfe $ -H"* ir y h ^ 5 KpAxCALwM (44. 9kb) 

(2) jte^««<^^-'!^s' h{IBI<^7'9^5 K<7)«I6 
5 [13 [?4SloxPie?iJ i ^S^loxPE^iJ t onsj{::iaczae^=S:ff A L/t:^7 ;^ ? 

K (puLZM) (Dm$^ 

-fy^^ KpuLwM ( (1) - [2] xZlSM.) (^i^4SiloxPE?iJtlEMSloxPie?'J 

10 (a) r 7 ^ 5 KpuLwMSrfliiJ|5fi»*SwaI-em^fc^. T^p -;^y/W«^*«lti: J: 9 E 
(Wry^^ KpSRlacZ (Miyake et al. . Proc. Natl. Acad. Sci. . Vol.93. 1320- 

1324(1996)) ^mmms&\i'St.mstix'mm\zmi\L\.. ^h\z.u6mmn\zi.^ 

15 ODNAWr>T-|rlHliRLfcc 

(a) (w-csaniLytPiDNASriigation mmmmsvaimitmxmm^m'^^^ 

-^7 7.^ KpuLZM(6.4kb, 111 1 5 <75F) Ir^^'o 
C2] »^§iloxPE9iJi:3ESSloxPE?iJi:<Z)PfllwSV40<0«8!i;t-y v^>' (ori) RXf 
;}?yAE?iJSrffiAL^:^7;^5K (puMOL) 
20 ^7^5 KpuMwLoi!f^SloxPie?'Ji:IEM§'loxPSB?iJi:0|BH-SrSV400oriXt^ 

(a)y7;^5 KpuMwL ( (1) - C2) {wE«) ^^JRS^^Swal-CtS^tm. r:«fn 
- -y^^/\^n.$mmzi: •? ii:ia4^c(ODNAWr>T-SrlHliR Lfco 

(WT'^^^ KpCACKJs ( (1) - [3] i3fE«) ^mmmm^^xm'mtL^ ^?^t- 

25 Klenow»*lC J: 0 |i5«8Sr^«<l: LfcfS, T;^o -;^>>'yu«»j*«(ci "J SV40W ^ 
ori&U«JK 'J AE5i)«r'^tpjia340bp(7)DNAWT>1-SrlHliRL^o 

(a) (b)T'l«S4Lr^ilDNASrligationL, *JPfi»«SwaIrN^bm;*:flftS«r'^«<ejft 
L. •fy:>^l KpuM0L(3.6kb. dl 5 tp<7)G) «r#^. 

C3] »^MloxPiB?iJ/lacZite-7-/fES§iloxPE?')/SV40<Dori5.t;'1^y Aia^'l 
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/m^mioxPrn^fi^WALtz^y^l K (puLZMOL) <Dmm 

•fy^^ KpuLZM74Mb3E^SloxPiE?iJSrl^#. Z^y^z. KpuMOL<75. ^MSloxP 
e?iJ/SV406Oori&U57K y AE^iJ/»^MloxPid?iJS:^tf Wr>t Sri? A-r 5) 

5 (a)7'7;^5 KpuLZMS:iejPI»^Nher&uq(hoI-eiR|l^t=?8^k^, T^n-;^y/uS 
^*ft{ci J: "J ^^SiloxPifi^iJ t lacZite^S:^tf«^6. 4kb<75DNA»r>1-«:lHliR tySi, 

%Mmz^ ") . ^SMloxPg£?i]/SV40(7)ori&tJ57K y AiEyiJ/S^SloxPEJil^r 
^tf «i^440bp<75DNAIttr>T- $r [sUR L fCo 

10 (a)(b)-C'isi!iL/ii^DNA^sriigationL. mmmmswaimimxf&mi^mnm^ 

yy^S, KpuLZMOL (6. 8kb, mi6'^<DH) ^^fto 
C4] :^7^5 KpuLZM0LOlacZite^<^5•±ij1tlw^^i^>'#:^— 
AiB^iJ A L :/ 7 ;^ ^ K (puALZMOL) <^fllSB 
^|iE^yW^>^i>^/U^ IS (HSV-1) (TJ^Si-^^:^"^— fef (TK) ag^05J<y 
15 AE^iJS-. t't;^^ KpuLZMOLllJfALyiy^^? KS:«t|-fSyi:*i!>:Wi^Slf^ 

(a) ^7;=<.5 KpuLZMOLSr. lacZiifi^ooS' ±MJ(/)»^SloxPe^ij05' ±}j^CT— 
m^Wf L y5:DNAWf>T- Sr#5 ^ AtJiTtoSif^Srff o ^i:. puLaiOLSr^JPfi»«SmaI r 

tS^b Lifcv ^-Cf&Jlfi»SIKpnI -cm^t:.^ . Tllu-7. ff)\.flimm^\Z J: •? *^6. 8kb(75 
20 ii:«<^DNAWffrS:lHliRt;t. 

(b) 7'7X$ KpTKIi. HSV-1 CO TKite-F«r^tJ'**)3.6kbOBainHim<l:Wr;T-*s. 
pBR322(OBaniHIf-^ h f::#A$Kf=7^'^ ^ 5 KT'fcS (M.Wigler et. al. Cell. 
Vol.14. 725-731(1978)) c pTK5rS<!PS»#SmaIS.U'Ncoimil:-r 6 i: , «*]320bp,(7^ 
TKiie^f^^y AiE^ilTi*^*? ffi-ttS. ,->>ol?)'9 tilU^DNA»rM-fOi^SS^SmaI&U^ 

25 Kpnl-y-'T Mli--5fc*!>UilTOfifef^?rffor-, ^ KpTKSr^JPgH^NcoIT/N 

{bL, KlenowHSJwJ: OiBnilSSr^^.tftL^ic *^^t?, Kpniy^;!;- (5 - 
pGGGTACCC-3' ) SrligationL/im. fjeHW^KpnlT-tmbL/i., $^{^. S'JPSi?^ 

smai m T ^ n - ;^ y ijfc » <r f J V ^ TKite ^ <^ y A ia?i) t^;^^ 

320bpODNAWTK- «r[Hli|X L /io 
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(a)(b)-CISl;i Lfc^DNA^r ligation'^. :Kmm ^BUmmLf v ^ K 
puALZM0L(7. Ikb, mi 6'P<r>l) ^mtZo puALZMOLtt> TKitfi^OJl^ U A&n/ 
»^S!loxPie3?iJ/lacZilg^/3EIISloxPiE?iJ/SV40<^ori&t;?7K V AgE^iJ/lff 

C5] ilsaift^TT'y '>'</u^f^Siffl=':^5 K'<^^- (pAxALZMOL) OftSi 

KpuALZMOLOlfAitfi^ (TKite^<75^y AE?lJ/f?^§/loxPie?iJ/ 
10 lacZiae^/'3gSSiloxPie?iJ/SV40<Dori&U«;Jfy AiayiJ/ffiSloxPiBfiJ) 

7^7 5 KpuALZM0LS:«ejPfi»«XbamO5XhoI&l5DraI-e[^l^tB^bL, 
Klenow»3)HcJ: •9p«S:¥»ik«, Sf£:«S:T;{fn-.;^yyu«5J»iiU«}4.5kb 
ODNAWf>^S:lHlitZLy!:. ;<^DNAWf>T-i:»JIS»*SwaI-C?t^jbL:t:*-fe<y h = 5 K 

15 pAxcw ( (1) - C6] x-mm) irsriigationt' mfmms^aixmim. ^it^m 

Stratagene^tSi) «rfflt^T/<2/y—;^>'^'5JC*fTi/\ KJ^'^Wi^ikfSimzm^^ 
■lt*-lr y h = :^ 5 KpAxALZMOL (46. 7kb) 4:^|ytc 

(1) mB=f-WSk<D^-^yVmmk7Lrf/^^f\^7. (AxCALwM) <Z)f^ 

ffijl. yn^-^?-/ir'4MloxPi£fiJ/SwaIf-^ h n -^--fbgU^) 
loxPia?iJ/4f y AE?i]. ?rJf ALfcmiftx.Tf^/ ;V7.^^mrr^1t^\^^T^^ 
25 Ifef^Srffoyt, ;tib\ ffilfe^Txy ^-f /w;^(^f^»Hi|!E#(^:&& (Miyake ei , 
al.. Proc. Natl. Acad. Sci.. Vol.93. 1320-1324(1996), StJ'^W ¥7-298877^ 

E3Jie^^^3fet/it hTf-V ^^'T/wx 5fi**ttc-efc5Ad5-dlX (I.Saito 
et al.. J.Virol.. Vol.54. 711-719(1985)) ^ fi'T.mk-^WU'S.^'tPr. 
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s:iejis»sREcoT22us^bLfc. "o-^f' /u;^DNA-5i5agsewi'&(*i:> mmms 

- (1) - C6] -crFMLtz^':^^ ^'^■^^—pkxCMvUt^m\.-^V>mf}f^''>'> 

^f^ihm^^^ )^7.(r>WA^'fi\^K gWofflft^e'><yu;^AjcCALwM (1317) 

;W^««rCsClie]i'C,>^fe{CT*S$} (Y.Kanegae et al., Jpn. J.Med. Sci. Biol.. 
Vol.47, 157-166(1994)) Lfc■?-r^^:^^«*:e^S&<^ll«^-fflV^^o 
(2) ^i^=f-m.W^Y'^-^WSk7C7'f J (AxALZMOL) Of^K 

^''f (El&0^3ite^S:^3fe) OEljafi^^^eU 

10 file, TKae^<7);Jf U AE^iJ/Sf^SloxPie^y/lacZffle^/^^MloxPSl^iJ/ 

i6iJIS»«EcoT22n^<t tfcAd5-dlX<0'>^'yu;^DNA-3|d»Se««^(*i . ^JS 
^5- (2) - [5] -Cf^KL^a;^^ K'<^^-pAxAL2M0Li:S:y 
15 A*ttfe-C293iNeiia=S:fl^KlE«iL, (1) fcl5l«0,;^&-Cg6«J<^«ft»^e'^/W^ 
AxALZMOL (HI 7) S:^#^c Z(7)ijaft^-J'>r/u:^'b 4l5c"J"r>'u:^«fc L < fi5 J?: 

^Jg^J 7 

20 (1) /N>i'^n^.r->:^B»14jlfe^S:«m-r5ite^«ftffi«Mia«5<7)f^Si 

[1] l?^aioxPffi?i)i:3E*SloxPiE9iJi:(7)Wi::^n->'{h:gl5^!5:SrWi"5 i^l^- 

K (pCALwMds) <7)«|g 
HJfi^lJS- (1) - C5] T'f^«iL^rv;^5 KpCALwM (|2114^<7)E) li. 
KpCAGGS (lllg0*J5- (1) - (3] IwlEtt) (7)CAG7'n*-^-rt<0>7 
25 D-WbMT'fc-SEcoRIf-'f Ml. »4§iloxPiB?iJ/i5^ o-^^-fbgC^i (S*alf 
^ ^ K) /3E^§iloxPia?iJ€rifALfc:^7^5 KT-*)?)„ ZOpCALwM;!)*^, SV40O- 

pCALwMSrBaniHim<kLSV40(75ori&0''J<!^ AE?iJ«rfi^#. ^T♦S Bligation^ 
^/!&ii^fl^«<£«lt7'7>^5 KpCALwMds(4.6kb. El 8 4'OA)^r^#fc. 
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[2] />-r^a^-rv'>'BiiFtttae^€:}f AtytyT;^? K (pCALhmBMds) <r>m 
9k 

■fy^^ KpCALwMds<7)SwaI-9-^ i/o^-T v-^BiSlijie^Srlf AL/i^ 

5 (a)^^;^? KpCALwMds?r$iJPSg|^SwaIT'm<l:L^DNA»r>T-o 

(WT'y;^? KpCHD2L (Ikeda et al. , Gene. Vo].71. 19-27(1988)) %:Bl^mM 

(a){b)mmi:\igationrA:Kmm%:m'SmmL. 'fyT.x. KpCALhiiiBMds(5.7kb. 

10 mi^^<r>h)^mz, pCALhmBMds 14. 'n-T i/n -^-f ■>> Bft1±jtei^*'CAG7*n 
*-^-f^<7)i?^§^loxPg£^|J<!:^SMloxPi^?|J<i:OPr!5l::^#A^i^/c7'T;^ 5 KT 

15 ite^/SgHMloxPEfiJ/TK !) AE?iJ, W^JfeDNAS: 1 = f -^t-T S J^fffeft^ 
liat*Sr1#5fc»6. J^^Tt^^ftf^$'^To^. /jJSS. iNBIia<^?i^TC»H. Chen-Okayama 

m\zxi>v >'S^:^/^v^'>i»-DNA*^tJ6&^-'C^Tofc„ 

(i) [2] -caSKL/try^ ? KpCALhraBMds 20m g?r<i^SS250niMO^fb^^i^'> 
i^^jRiC^^S (jSfilOOMl) 100m 1<^2 X BBSmm (SOmM N.N-bis[2- 

20 hydroxyethyl]-2-aminoethane sulfonic acid/280nM NaClj / 1. 5ibM Na, HPO^ 
(pH6.95)) im^la^. 5* FCS«S»nDiei«Hft-C««tfe6ciBV' + -WOCV-liD/ia 

t::SS»n L . 3« co, #«ET35t: ■eiiSj24i^ffl^« t fc. 

(ii) ««««:B^t. PBS(-)-C)NBIIS5rj5feif^. 10% FCSSIJPDMEMiglttSrS^JP L. 5% 
COj #ST37"CT'-I!femil L7to 

25 (iii)6cmv/-r-W'A>f5m^l4Ait96:;v7V- MC*§:d»XL, $ e(w-l!feJg«^, 
liilfg l^)ii*-«SO. 4mg/inl 0/^^y^-r^-»B ?r^tf tS«fi ?§isJQ L . ^ t> 

(iv)#53 3jll«^H^#LTV>4*IDl}a (/^^'y^-r^>>^Bi^tt^flS«) ?r^n- 
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m^^KL. KpCALh^lBMdO±;^5:7'^-y^Cffl^^-C1^^^' >:/n y 

5 KpCALhinBMdi::S«ISI5ffi;55-ygif(;);^#^5E-f-5$iJ|S»j(SEcoRI"^?. iHlliaoy/-i* 

(2) yi^yt-^^ ^yymY^]AB^im^i-i>'iAB'Fmmmmi^m(r>^n 

en 7'^'3^•^-rv'^ii^^ttti»5^?r^fALfc7'7^5 K (pCALGFBMds) (Dmm 
•fy^K KpCALwMds(r>SwaIf--r hl^y i^vi^ttitfe^Sr^A tfc^v 

y^;^^ KpTracer-CMV (InvitogenttSt) ^Um.»M?mCimim7 ^ a - 7, 
mtl»»«:^TV\ ii*fe*)tgeK (green fluorescent protein : GFP) t:fl':t 

-^-f -yym^AB^ t (Dm^m&nomB'f-itt^i. m(Dimm}ii:^i^ Lit. 
zmmmnt. m^mmsmimitLit:f'7:^% KpCALwMds ( (i) - [2] x-m 
15 Si) i: iSr ligation L, mmmmsvaimim±mmi:m'SumLy y ^ I k 

pCALGFBMds (5. 7kb. gl 1 8 4'OC)$r^lfco pCALGFBMdstt, GFPi 

isfiiae^ i: oiB-g-gfisroae^iJCAGr n ^-^ -rt(o»^sioxPis?ij i: $ 

20 iMJ!acoSfefe«:±lC, 7'n*-^-/P^i'loxPiB9iJ/GFPi::^^^^'<'>>'8ft 
ttae^ i:<^i«^5fiK<^afii^/IESS!loxPE?iJ/5Ky AiS^iJ, <^^*DNA^ 

miimz-x^»iZ><ov. ^jT\znmj^.<D^yf^i-. a-mf&<Dmnmmt. i2] x- 

25 Y^-nLltyyy^^ KpCALGFBMdsSrfflv^/h. J^«<te«l»ifla«c^S«^^^Jli^ ^ 

-7>(yy ()|*««0.4mg/ml) ?rfflV>^o ift«3(7)it€^-*n =f-<7);^*^A$n/i 
?i^S^<E^ASNH)!aS:S^^■r5fc*Oi^■t^'>'7'^•;/ htt, pCALGFBMdscO^fiSrT'n-:^ 
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WKmB^(D^^<D^mi^^^^m-r^otzib. cFPonms^risj^L^o gfp 

V\ GFP(^lim<^3fi</^iNBIia« (C18. C35) . I'SSOiNBBat* (C29, C38) . Pv> 

mim (C19. C30) (tt^tttt«!a«(o»^) . 

P^MloxPEJiJ i: IgMSloxPE^iJ i: oiifl^^*p-frli «t , :/7 ;^ 5 KDNA (SI 
4^DNA) ±.\zMt£t^\i.cmBl-^r'f J ^ ^ )V7.Y / j^h\^WSk-r:^ ^z.fk 
||iiE-r-5fc*i;i«T(0|IS^^tfofCo :$:||Slc/5TO{il!fc<7>iii9-cfc5 (Ell 7) . 
10 lllg^je.-Cf^KLyiK:^— TO^xT^y -^-r^u^AxALZMOLfi. TK]te^O;Jfy 
AE?IJ/If *.MloxPE?iJ/lacZiie^/3gSSloxPffi?iJ/SV40<^ori&t/4< y A 
gBfiJ/lf^MloxPiE?iJ, iSi¥A$n-Ci^5o Z.f^^^'T/u:^ i:^Jfi«BJ 1 T-^Lyt 
CrelimJlia»;tTx/l?'r/v:^AxCANCre>S:J§M)!aiw|?Jl^iRjfe-r5i:, 2o(^ 

' if*sioxPie?ijffi-ei*aWiiia«;tSJ«:*»je3 ^ . Tm.^=f'<nifs^) ae^j/i?^m 

15 loxPE?iJ«r*i-5Tf'y'J'-r/i-^(a) |f^^loxPE?iJ/lacZiie^/a!S§i 
loxPE?iJ/SV40<Oori&U^4?y AffiFiJ. 0«i©^^-r5S4^DNA(b) d^iCSo 2 
o(;>»±SloxPE9>Jt-if AL/tMI^X-Tr-V 'i'^/w;^ tCrelSm^ftxTr'/ 
'^'/^:x^:&■fflv^fczoS^E:<^?»^li^«^wiai< («y£i:e>. Nucleic acids Res.. 
Vol.23. 3816-3821(1995)) , mtmhin^WmW^Tf J ^ 

20 DNA(b)iS^^-r5wi:*s^»l$n5. SWNA(b)tt. SV40 m\<r>-fu=^'-9-^ 
*OC^tta^OSV40;J? AE?<UC J: "9 5; lacZfi 
a^fi|gmt/£V\ -(75^^^DNA(b)7)5tlSLfci^ai!aiC. $ PjI'^lifi^J 6 "ef^Si L 

i:AxCAL*Mi:(7)fjgT'M^^^5lt;.1'4^ 1 ^' . 5f ^§/loxPE?iJS:U^^^S(loxPie?ii 
25 «r# 2 -^rW-r 2. 1'R^i^^i^T. ^rn ^- -/»4MloxPE?iJ/lacZae^/^ 
SMloxPEJ'J/'J^y AE?iJ<^«iS<r*r-<-?)rr y '?-r/u.:^(c)*s4fi!c-r5o Tr^ 
y -;;^/u^(c)-t?filacZite^A'^^L. XztTm^l-VL^-y^M^-^y'^ 

HKOllg^T^H, K:>— ffl«fl«;t-^^ "^'^^I'^AxALZMOL. Cre^M^^T 
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•r / '^'r/U;^AxCANCre. ^ - y y hfflMlft;tT-r / f^-C /U^ AxCALwMcO 3 35^(75 

f'/ ^'^/u;^ : moi=9. CreH^ft^TT y !>-f : moi=5*fcH:15. K-f— 
5 mmmtTfy^^/i^:^ -.11101=10. 30, eo, 100, 2OO0 ll^W©!>Y/w:^flRSfe^, 
^iftSr*Dx.««Lyho 3 0^. ^««SrB*tPBS(-)Ti«BliaffiS:j5fei^«, 0.25%^^ 
/w^/WT/UT't: K*««r»px4t:-C10^WiWliaSr@;£«fc, l?«PBS(-)i5fc?^L. X-Gal 

■f/'^i^^M./ img/ral X-Gal (5-Bromo-4-Chloro-3-Indolyl-b-D-Galactoside) / 
10 PBS(-)) SrJPxL-lftSfefeL/io ■t<^>^«S:BI 1 SJ-^I". 

^Oife«-efc5o K:^-ffliiia«ixLTf'/ !>>r/u:^<Onoi=60-Ctt)KJ60%, moi=100r 

loxPE3?iJi:3ESSloxPE5iJi: cDfBll^^S-rSlacZae^A^ S|:t^DNAO?i^?r^ L 
25 *>2). 
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x.rf/ 3l2ig0iJ7-C'f^$llL-^rn^-^-/i?^^loxPie 

fe(*:±lwl 3f-}fA$ixfcJi^ff^«iJNB8a« (^-y^ hiWBlia) ^ffit^fc (1112 
5 0). 

(C3, C7, C8. Cll, C19. C28) (1, ^h.^tlCrti^^W&^iLTT' y ^ ^ '^7. 
AxCANCre§rmoi=5T% K^^-ffiiffi^xTx/ '>'1'/u:^AxALZM0LS:iiioi=10,30,100. 

raoi=100-ei8SfeLyt4i'g', 10% (C19) ^»<b30% (C8) OiNBflaas#< K 
:^-ffl.ilia«;tTf'/ i?-ryu;^?rmoi=300-C?fi8lfe1-5i. W< lfefe$tifc«<^»J 

15 tfcl§H'{i^LTV>?iV>i^ K-t— ffl»«;tTxy •>>r>'W:^<^^S:nioi=100t?i« 

1% tcre^mm^i r X / 'f is??^5E L t ^»^fi* < 5fefi ^ nyt ttiBati^ 

25 MloxPffi5<JBai:IIISS<^^*-ce^-53ESMloxPE?"JiiJI^$n5. $ibtc:$:|l 
I^HJioT, »^iiloxPia?iJi:3E^SloxPie?iJ, 'bL<(lS7*j:2)6a5'J'75^m^ 



J: 9 {CxlJ-V ^ $ ii7tiE?iJ(75-t 5, 

iE^ij#^ : 5 7o^sE?ij{i, ^as! 1 o X ?m\bwmmwmL^^t^ 
E3fij## : 5 sn^mmt. mm i o x ?m,mmmm^mmtLi:^t^ 
mm^■ ■■ s domm&mt. mm i o x pmitmmm^s&miL'ktt^ 
ie^ijs# : 6 ocr)&m&mt. mm i o x p&mtumm^mmmt^^ts^ - 

E?'J#^ : 6 KDm&amt. Swa I y>';(7-T*>5. 



W099/258S1 



54 



PCT/JP98A)S094 



1. WTO-ttg^rto^SMloxPiE^iJ : 

5 <^ 2#g (T) , 3#S (G) , 4#g (T) XII 5 #i 

(A) 0M0 5t,'>/jJ< tfc-o(0ieS&Ut6»i (T) Xf47»S (G) O 

12345678 

y-ATAACnCGTATA ATGTATGC TATACGAAGUAT-S' 

10 

• (b) y =>'f:^-'eCre(^#^ET'et»±MloxPE?lJt<^)fBI■?!!$Sfi!3DNA« 

( c ) V='y If-f—ifCreOW^T. l^-c7>ie?'J«:W-f 5 t 0 -rxD^^miox? 

15 2. UT<D^9i:h^m^mioxPi^^i\- 

(a) :^MiiPi7r— :^*5l5<^TIE©»^SloxPefiJt::*5VvT, ^l^^lfef;? 8 M 

(y^-^-l^-IS*) 02»g (T) . 3#i (G) Xi;4»i (T) O^A^f) 

12345678 

5*-ATAACTTCGTATA ATGTATGC TATACGAAGnAT-3' 



20 

(b) U tfCreO#STT't>»^SiloxPBB?iJi:<^fif|-C#SWDNAa 
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( c ) 'J = >- t'i—^Cre(DWtET . |5]-cOK?iJ5rWi-^ h 9 — ocDm^MloxP 

5 loxPia?iJi:W(BI-?#mDN AiStt^SJCEiSje- lb/i^^. ||*3l 1 Xtt 2l5lfe(n 
4. iB?iJ#-§- : 2 6, : 2 9. E?IJ»# : 3 0, E?IJ«# : 3 5. 

ffi?ij#-f- : 3 9. mm^- ■■ 4 2XJiE?iJ« : 4 s-c^snsE^j-T^fcsis* 
J5 1 E«i<D^^§iloxPER 
10 5. ltJ}?«l/jJi.^L4i^-fiX75^cEitc7)S^SiloxPiB?iJSrW-r5DNA„ 

ffi?iJSr'>Jfe< i: t-oW1-5DNA, 

7. »^5!loxPiB?iJi:^SS'loxPE^J(;5fflt::9faoae^25S}ipA$n^SS* 
3S6iE«<^DNA. 

15 8. l:^^(IS''J^■5E?|J*to/>/j^< i:t2o(^3f«^3l5«oltSSloxPie 

?i|«r^-r5DNAo 

9 . Sv>lcS/d:-5E?'J^r to 2 o<7)^SS!loxPia?iJ<olB]l'^S<^iie^*5*f 
A $ 8 Sa«<^ D N Ac 

1 0. f»*^6/J^V^L9V^•fn;5»{w^Ett(^3DNA^IJ;oT?^«^G»$i^/taB 
20 la. 

1 1. TE<^DNA (a) AO'DNA (b) Sr y a :^ f -^— If C r eO^fS 
TlcSfJ?$-a:, TiS<^DNA (c) imztt^h^£Zm.B^mt^:^Bo 
(a) »^SloxPiS3?iJ. a€^ARL«HI*«lXtt2l2<fiO|gMMloxPie?iJiSr- 
<D«i(::Wi-5DNAc 

25 (b) »^MloxPBa?l a^K^^BftL-^DNA (a) i: H C^^MloxPE^iJ^ - <7) 

litc^-r^ai^iDNAo 

(c) DNA (a) H*3t^TjH£?AA-.«e^BHfi«l$n^DNA. 
12. Tfa<7)DNA (a) AL^DNA ( b ) * y a^'f-t— C r e <^??a 
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T\z5Lit^^it. Tte<^DNA (c) ^miztA^h^£imB^miWi:^mo 

(a) avMC^/ji5E?iJSrt)0 2oiOlt3}<^3ISieiO^SSJloxPid?iJ (^^S 
ioxPE^i] 1 RXim^mioxPUm 2 ) SU^ite^ A SrSSSloxPia^iJ 1 /ite^ A 
/3E^SloxPia?iJ 2 D N A. 

5 (b) 3£*SloxPiaj'-'J 1 . itfe^B&Of3E^SloxPifi?iJ2«rC(^lit:::&-r5S<^ 
DNAo 

(c) DNA (a) tC*Jl^Tite7-A*Site^B{CB«$nfcDNAo 
::::t\ ae^A&ufae^Btti:v^{::*/i5eE<^ae^-cfc-5o 

1 3. 'MBi-BAmmm£mB^'^ttf£\>'zti:9/^mti-?>tn^mi i xis 

10 1 2 iS«(^;^j£„ 

14. ae^A*5««t66<j/j;ite^Tll?it^::i*#«i:1--5f»*^i iXit 

15. DNA (a) dSiSBJ!aoSfefe«tDNA-e&l9, DNA (b) *s>^7^5 
KDNAX{i-*«»<^DNA!>>i'yu;^-e*>5z;i«r4*at-r5»*«l l/j^l^ 

15 LI 4l/>-ftL*Mwi2tt<^:&ffio 

16. DNA (a) J)»ilfflflao?fefe«cD NAT'S) tJ, DNA (b) *SiNBliartT' 

*3I1 1 ^ L 1 4 V ^-f n;5McE«c<^;^j£o 

17. DNA (a) Ti^-^mDNA^^ ^^^(Dita^^DNAVh*) . DNA 
20 (b) dsyy;^? KDNAX^±z::*:«al:yiDNA^7^/^;^-efcSZi:Sr#«i-r 
5al«« 1 1 /iV ^ 1 1 4 1 ^T*l,*»tc|2«(^m 

18. DNA (a) dSZ*«DNA':?'</u;^(^Sfefe«:DNA-Cfc!?, DNA 

( b) tmmp^vmnk^tii ztizji^ -^mmvtDNA t ^isttirsr^i-?. ; 

25 19. DNA (a) <^Z*:^DNA■^'-r/^;^/55rx/'>'r/^^■efc6li:<r 
2 0. it*«6/£i>L9i^-fti;5»(;fE«r(7)DNA«rS&fe«:±i::W1-5 
2 1. tm^6^J:^'L9\^^-nxMZ^n<DDNAt>^hf£iSmc 
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FIG. 2 
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FIG. 4 

12345678 

wilds 5' - ATGTATGC -3* 

2171s 5'- ACGTATAC -3" 

2172s 5* - ACGTATCC -3' 

2173s 5' - ACGTATTC -3' 

2271s 5' - MGTATAC -3' 

2272s 5' - AAGTATCC -3' 

2273s 5' - MGTATTC -3' 

2371s 5' - AGGTATAC -3' 

2372s 5' - AGGTATCC -3' 

2373s 5'- AGGTATTC -3' 

3171s 5'- ATATATAC -3' 

3172s 5' - ATATATCC -3' 

3271s 5'- ATCTATAC -3' 

3272s 5' - ATCTATCC -3' 

3371s 5' - AHTATAC -3' 

3372s 5' - ATTTATCC -3' 

3373s 5' - ATTTATTC -3' 

4171s 5' - ATGCATAC -3' 

4172s 5' - ATGCATGC -3' 

4271s 5' - ATGA.ATAC -3' 

4272s 5' - ATGAATCC -3' 

4371s 5' - ATGGATAC -3' 

4372s 5' - ATGGATGC -3' 

4373s 5' - ATGGAnC -3' 

5171s 5' - ATGTGTAC -3' 

5272s 5' - ATGTTTCC -3* 

5373s 5' - ATGTCTTC -3" 

6171s 5' - ATGTACAC -3' 

6272s 5' - ATGTAACC -3' 

6373s 5* - ATGTAGTC -3' 



FIG. 5 
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SEQUENCE LISTING 

< 1 1 0 > Sumitomo Pharmaceuticals Company, Limited 

5 < 1 2 0 >Mutated Type of loxP and Application thereof 
< 1 3 0>E4 3 1 7-00 

<150>JP 9-331289 and JP 10-273150 
10 <151>1997-11-13 and 1998-9-28 

< 1 6 0>6 1 

<2 1 0>1 
15 < 2 1 1 > 3 4 
<2 12>DNA 

< 2 1 3 > Bacteriophage PI 

< 4 0 0 > 1 

20 ataacttcgt ataatgtatg ctatacgaag ttat 

< 2 1 0> 2 

< 2 1 1 > 3 4 
<212>DNA 

25 < 2 1 3 > Artificial Sequence 

< 2 2 0> 

< 2 2 3 > Sequence of Mutant loxP 
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2 

<4 0 0 > 2 

ataacttcgt atagtgtatg ctatacgaag ttat 

<2 1 0>3 
5 <2 1 1 >3 4 

< 2 1 2 >DNA 

< 2 1 3 > Artificial Sequence 

<2 2 0> 

10 < 2 2 3 > Sequence of Mutant loxP 
<4 0 0>3 

ataacttcgt atattgtatg ctatacgaag ttat 

15 < 2 1 0 >4 
<2 1 1 >3 4 
<2 1 2>DNA 

< 2 I 3 > Artificial Sequence 

20 < 2 2 0 > 

< 2 2 3 > Sequence of Mutant loxP 

<4 0 0 >4 

ataacttcgt atactgtatg ctatacgaag ttat 

25 

<2 1 0>5 

< 2 1 1 > 3 4 

< 2 1 2 >DNA 

< 2 1 3 > Artificial Sequence 
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34 
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<2 2 0> 

< 2 2 3 > Sequence of Mutant loxP 

5 < 4 0 0> 5 

ataacttcgt ataacgtatg ctatacgaag ttat 

< 2 1 0> 6 

< 2 1 1 > 3 4 
10 <212>DNA 

< 2 1 3 > Artificial Sequence 

< 2 2 0> 

< 2 2 3 > Sequence of Mutant lo.xP 



15 



< 4 0 0 > 6 

ataacttcgt ataaagtatg ctatacgaag ttat 



< 2 1 0> 7 
20 <211>34 

< 2 1 2>DNA 

< 2 1 3 > Artificial Sequence 

< 2 2 0 > 

25 < 2 2 3 > Sequence of Mutan: lOxP 

< 4 0 0> 7 

ataacttcgt ataaggtatg ctatacfjaay Mat 
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, 4 

< 2 1 0>8 

< 2 1 1 > 3 4 

< 2 1 2 >DNA 

< 2 1 3 > Artificial Sequence 

< 2 2 0 > 

< 2 2 3 > Sequence of Mutant loxP 



<4 0 0>8 

10 ataacttcgt ataatatatg ctatacgaag ttat 34 

<2 10>9 
< 2 1 1 > 3 4 
<212>DNA 
15 < 2 1 3 > Artificial Sequence 



< 2 2 0> 

< 2 2 3 > Sequence of Mutant loxP 



20 < 4 0 0 > 9 

ataacttcgt ataatctatg ctatacgaag ttat 

< 2 1 0> 1 0 
<2 1 1 >34 

25 <2 12>DNA 

< 2 1 3 > Artificial Sequence 



< 2 2 0> 

< 2 2 3 > Sequence of Mutant loxP 
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< 4 0 0 > 1 0 

ataacttcgt ataatttatg ctatacgaag ttat 34 

5 < 2 1 0> 1 1 

< 2 1 1 > 3 4 
<212>DNA 

< 2 1 3 > Artificial Sequence 

10 < 2 2 0 > 

< 2 2 3 > Sequence of Mutant loxP 

<4 0 0> 1 1 

ataacttcgt ataatgcatg ctatacgaag ttat 34 

15 

< 2 1 0> 1 2 

< 2 1 1 > 3 4 

< 2 1 2 >DNA 

< 2 1 3 > Artificial Sequence 

20 

<2 2 0> 

< 2 2 3 > Sequence of Mutant loxP 

< 4 0 0 > 1 2 

25 ataacttcgt ataatgaatg ctatacgaag ttat 34 

< 2 1 0> 1 3 
<2 1 1>34 

< 2 1 2>DNA 
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< 2 1 3 > Artificial Sequence 

< 2 2 0 > 

< 2 2 3 > Sequence of Mutant loxP 

5 

<4 0 0> 1 3 

ataacttcgt ataatggatg ctatacgaag ttat 34 

< 2 1 0 > 1 4 
10 < 2 1 1 > 3 4 

< 2 1 2>PNA 

< 2 1 3 > Artificial Sequence 

< 2 2 0> 

15 < 2 2 3 > Sequence of Mutant loxP 

< 4 0 0> 1 4 

ataacttcgt ataatgtgtg ctatacgaag ttat 34 

20 < 2 1 0 > 1 5 

< 2 1 1 > 3 4 
<212>DNA 

< 2 1 3 > Artificial Sequence 

25 < 2 2 0 > 

< 2 2 3 > Sequence of Mutant loxP 



< 4 0 0> 1 5 

ataacttcgt ataatgtttg ctatacgaag ttat 
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< 2 1 0> 1 6 

< 2 1 1 > 3 4 

<212>DNA 
5 < 2 1 3 > Artificial Sequence 

< 2 2 0> 

< 2 2 3 > Sequence of Mutant loxP 

10<400>16 

ataacttcgt ataatgtctg ctatacgaag ttat 34 

< 2 1 0> 1 7 

< 2 1 1 > 3 4 
15 < 2 1 2 >DNA 

< 2 1 3 > Artificial Sequence 

<2 2 0> 

< 2 2 3 > Sequence of Mutant loxP 

20 

<4 0 0> 1 7 

ataacttcgt ataatgtacg ctatacgaag ttat 34 

< 2 1 0> 1 8 
25 < 2 1 1 > 3 4 

< 2 1 2>DNA 

< 2 1 3 > Artificial Sequence 



< 2 2 0 > 
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< 2 2 3 > Sequence of Mutant loxP 

< 4 0 0 > 1 8 

ataacttcgt ataatgtaag ctatacgaag ttat 

5 

< 2 1 0 > 1 9 

< 2 1 ] > 3 4 

< 2 1 2 >DNA 

< 2 1 3 > Artificial Sequence 

10 

< 2 2 0> 

< 2 2 3 > Sequence of Mutant loxP 

<4 00>1 9 
15 ataacttcgt ataatgtagg ctatacgaag ttat 

< 2 1 0 > 2 0 
<2 1 1 >34 
<212>DNA 

20 < 2 1 3 > Artificial Sequence 

< 2 2 0 > 

< 2 2 3 > Sequence of Mutant loxF 

25 <4 0 0>2 0 

ataacttcgt ataatgtata ctatacKaaR trat 



< 2 1 0 > 2 1 

< 2 1 1 > 3 4 



PCT/JP98/05094 



< 2 1 2 >DNA 

< 2 1 3 > Artificial Sequence 

< 2 2 0> 

5 < 2 2 3 > Sequence of Mutant loxP 

<4 00>2 1 

ataacttcgt ataatgtatc ctatacgaag- ttat 

10 < 2 1 0 > 2 2 

< 2 1 1 > 3 4 
<2 12>DNA 

< 2 1 3 > Artificial Sequence 

15 < 2 2 0 > 

< 2 2 3 > Sequence of Mutant loxP 

<4 00>2 2 

ataacttcgt ataatgtatt ctatacgaag ttat 

20 

< 2 1 0>2 3 

< 2 1 1 > 3 4 

< 2 1 2>DNA 

< 2 1 3 > Artificial Sequence 

25 

<2 2 0> 

< 2 2 3 > Sequence of Mutant loxP 



<4 0 0>2 3 
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ataacttcgt ataatgtatg ttatacgaag ttat 34 

< 2 1 0>2 4 

< 2 1 1 >3 4 

5 <212>DNA 

< 2 1 3 > Artificial Sequence 

< 2 2 0 > 

< 2 2 3 > Sequence of Mutant loxP 

10 

<400>24 

ataacttcgt ataatgtatg gtatacgaag ttat 34 

< 2 1 0>2 5 
15 < 2 1 1 > 3 4 

< 2 1 2 >DNA 

< 2 1 3 > Artificial Sequence 

< 2 2 0> 

20 < 2 2 3 > Sequence of Mutant loxP 

< 4 0 0 > 2 5 

ataacttcgt ataatgtatg atatacgaag ttat 3'* 

25 < 2 1 0 > 2 6 

< 2 1 1 > 3 4 

< 2 1 2 >DNA 

< 2 I 3 > Artificial Sequence 
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1 1 

< 2 2 0 > 

< 2 2 3 > Sequence of Mutant loxP 



<400>26 
5 ataacttcKt ataacgtata ctatacgaag ttat 

< 2 1 0> 2 7 

< 2 1 1 > 3 4 

< 2 1 2 >DNA 

10 < 2 1 3 > Artificial Sequence 



<2 2 0> 

< 2 2 3 > Sequence of Mutant loxP 



15 <400>27 

ataacttcgt ataacgtatc ctatacgaag ttat 



< 2 1 0 > 2 8 

< 2 1 1 > 3 4 
20 <212>DNA 

<2 1 3> Artificial Sequence 



<2 2 0> 

< 2 2 3 > Sequence of Mutant loxP 
<4 0 0> 2 8 

ataacttcgt ataacgtati ctatacgaag ttai 



< 2 1 0> 2 9 



WOW/25851 

< 2 1 1 > 3 4 
<2 1 2>DNA 

< 2 1 3 > Artificial Sequence 



5 < 2 2 0> 

< 2 2 3 > Sequence of Mutant loxP 



< 4 0 0>2 9 

ataacttcgt ataaagtata ctatacgaak ttat 34 

< 2 1 0>3 0 

< 2 1 1 >3 4 
<212>DNA 

< 2 1 3 > Artificial Sequence 

< 2 2 0 > • 

< 2 2 3 > Sequence of Mutant loxP 



<4 00>30 

20 ataacttcgt ataaagtatc ctatacgaag ttat 34 

< 2 1 0 > 3 1 

< 2 1 1 > 3 4 

< 2 1 2>DNA 

25 < 2 1 3 > Artificial Sequence 



< 2 2 0> 

< 2 2 3 > Sequence of Mutant IbxP 
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< 4 0 0 > 3 1 

ataacttcgt ataaagtatt ctatacgaag ttat 

<2 1 0>3 2 
5 <2 1 1>34 
<2 1 2>DNA 
<2 1 3> Artificial Sequence 

<2 2 0> 

10 < 2 2 3 > Sequence of Mutant loxP 
<4 0 0>3 2 

ataacttcgt ataaggtata ctatacgaag ttat 34 



PCT/JP98A)S094 



34 



15 < 2 1 0 > 3 3 
<2 1 1 >34 
<212>DNA 

< 2 1 3 > Artificial Sequence 

20 < 2 2 0 > 

< 2 2 3 > Sequence of Mutant loxP 



<4 0 0>3 3 

ataacttcgt ataaggtatc ctatacgaag itat 

< 2 1 0 > 3 4 

< 2 1 1 > 3 4 

< 2 1 2 >DNA 

< 2 1 3 > Artificial Sequer.co 
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< 2 2 0> 

< 2 2 3 > Sequence of Mutant. loxP 
5<400>34 

ataacttcgt ataaggtatt ctatacgaag ttat 34 

< 2 1 0 > 3 5 
<2 1 1 >34 

10 <212>DNA 

< 2 1 3 > Artificial Sequence 

< 2 2 0 > 

< 2 2 3 > Sequence of Mutant loxP 

15 

<400>35 

ataacttcgt ataatatata ctatacgaag ttat 34 

<2 1 0>3 6 
20 < 2 1 1 > 3 4 
<2 1 2>DNA 

< 2 1 3 > Artificial Sequence 

<2 20> 

25 .< 2 2 3 > Sequence of Mutant loxP 



<400>3 6 

ataacttcgt ataatatatc ctatacgaag ttat 
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15 

< 2 1 0 > 3 7 

< 2 1 1 > 3 4 

< 2 1 2 >DNA 

< 2 1 3 > Artificial Sequence 

5 

< 2 2 0> 

< 2 2 3 > Sequence of Mutant loxP 

<4 00>3 7 . 
10 ataacttcgt ataatctata ctatacgaag ttat 

< 2 1 0>3 8 

< 2 1 1 >3 4 
<2 12>DNA 

15 < 2 1 3 > Artificial Sequence 

< 2 2 0 > 

< 2 2 3 > Sequence of Mutant loxP 

20 <400>38 

ataacttcgt ataatctatc ctatacgaag ttat 

< 2 1 0 > 3 9 

< 2 1 1 > 3 4 
25 <212>DNA 

< 2 1 3 > Artificial Sequence 



< 2 2 0> 

< 2 2 3 > Sequence of Mutant loxP 
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< 4 0 0 > 3 9 

ataacttcgt ataatttata ctatacgaag ttat 34 

5 < 2 1 0>4 0 
<2 1 1>34 

< 2 1 2>DNA 

< 2 1 3 > Artificial Sequence 

10 < 2 2 0 > 

< 2 2 3 > Sequence of Mutant loxP 

< 4 0 0 > 4 0 

ataacttcgt ataatttatc ctatacgaag ttat 34 

15 

<2 1 0>4 1 

< 2 1 1 > 3 4 

< 2 1 2 >DNA 

< 2 1 3 > Artificial Sequence 

20 

<2 2 0> 

< 2 2 3 > Sequence of Mutant loxP 



< 4 0 0 > 4 1 
25 ataacttcgt ataatttatt ctatacgaag ttat 



<2 1 0>4 2 

< 2 1 1 > 3 4 

< 2 1 2>DNA 



, 17 

< 2 1 3 > Artificial Sequence 
<2 2 0> 

< 2 2 3 > Sequence of Mutant loxP 

<4 00>4 2 

ataacttcgt ataatgcata ctatacgaag ttat 34 

< 2 1 0 > 4 3 
<211>34 
<212>DNA 

<2 1 3> Artificial Sequence 

<2 20> 

< 2 2 3 > Sequence of Mutant loxP 
<400>4 3 

.ataacttcgt ataatgcatc ctatacgaag ttat 34 

<2 1 0>4 4 
<2 1 1>34 

< 2 1 2>DNA 

< 2 1 3 > Artificial Sequence 

<220> 

< 2 2 3 > Sequence of Mutant loxP 



<4 0 0>4 4 

ataacttcgt ataatgaata ctatacgaag ttat 



34 
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< 2 1 0>4 5 

< 2 1 1 > 3 4 

< 2 1 2 >DNA 

5 < 2 1 3 > Artificial Sequence 

<2 2 0> . 

< 2 2 3 > Sequence of Mutant loxP 

10<400>45 

ataacttcgt ataatgaatc ctatacgaag ttat 34 

< 2 1 0>4 6 
<2 1 1>34 

15 <212>DNA 

< 2 1 3 > Artificial Sequence 

<2 2 0> 

< 2 2 3 > Sequence of Mutant loxP 

20 

<4 0 0>4 6 

ataacttcgt ataatggata ctatacgaag ttat 34 

< 2 1 0>4 7 
25 < 2 1 1 > 3 4 

<2 12>DN,A 

<2 1 3> Artificial Sequence 



< 2 2 0> 



, • 19 

. < 2 2 3 > Sequence of Mutant loxP 
<4 0 0>4 7 

ataacttcgt ataatggatc ctatacgaag ttat 

5 

<2 1 0>4 8 
<2 1 1>34 

< 2 1 2 >DNA 

< 2 1 3 > Artificial Sequence 

10 

< 2 2 0 > 

< 2 2 3 > Sequence of Uutant loxP - 

<4 0 0>4 8 
15 ataacttcgt ataatggatt ctatacgaag ttat 

< 2 1 0>4 9 
<2 1 1>34 
<212>DNA 

20 < 2 1 3 > Artificial Sequence 

< 2 2 0 > 

< 2 2 3 > Sequence of Mutant loxP 

25 < 4 0 0 > 4 9 

ataacttcgt ataatgtgta ctatacgaag ttat 



<2 1 0>50 
< 2 1 1 > 3 4 
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20 

<2 1 2>DNA 

< 2 1 3 > Artificial Sequence 



<2 2 0> 

5 < 2 2 3 > Sequence of Mutant loxP 



<400>50 

ataacttcRt ataatgtttc ctatacgaag ttat 

10 < 2 1 0 > 5 1 . 

< 2 1 1 > 3 4 

< 2 1 2 >DNA 

< 2 1 3 > Artificial Sequence 

15 < 2 2 0 > 

< 2 2 3 > Sequence of Mutant loxP 



<400>5 1 

ataacttcgt ataatgtctt ctatacgaag ttat 34 

< 2 1 0>5 2 
<2 1 1>34 
<212>DNA 

< 2 1 3 > Artificial Sequence 

< 2 2 0 > 

< 2 2 3 > Sequence of Mutant loxP 



<4 00>5 2 
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ataacttcgt ataatgtaca ctatacgaag ttat 34 

< 2 1 0>5 3 

< 2 1 1 > 3 4 

5 <212>DNA 

< 2 1 3 > Artificial Sequence 

< 2 2 0> 

< 2 2 3 > Sequence of Mutant loxP 

10 

<400>53 

ataacttcgt ataatgtaac ctatacgaag ttat 34 

< 2 1 0 > 5 4 
15 < 2 1 1 > 3 4 

< 2 1 2 >DNA 

< 2 1 3 > Artificial Sequence 

<2 2 0> 

20 < 2 2 3 > Sequence of Mutant loxP 

< 4 0 0 > 5 4 

ataacttcgt ataatgtagt ctatacgaag ttat 34 

25 < 2 1 0 > 5 5 

< 2 1 1 > 5 2 

< 2 1 2>DNA 

< 2 1 3 > Artificial Sequence 
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22 

,< 2 2 0 > 

< 2 2 3 > Sense Strand of Designed Sequence Containing Sequence of 
Wild-type loxP and Restriction Enzyme Recognition Site 

5 <400>55 

tcgaggtgca cataacttcg tataatgtat gctatacgaa gttatacgcg tt 52 

<2 1 0> 5 6 

< 2 1 1 > 5 2 
10 < 2 1 2 >DNA 

< 2 1 3 > Artificial Sequence 

<2 2 0> 

< 2 2 3 > Antisense Strand of Designed Sequence Containing Sequence of 
15 Wild-type loxP and Restriction Enzyme Recognition Site 

<4 0 0 > 5 6 

ctagaacgcg tataacttcg tatagcatac attatacgaa gttatgtgca cc 52 

20<210>57 
<2 1 1>60 
<2 12>DNA 

< 2 1 3 > Artificial Sequence 

25 < 2 2 0 > 

< 2 2 3 > Sense Strand of Designed Sequence Containing Sequence of 
Mutant loxP and Restriction Enzyme Recognition Site 



<4 0 0> 5 7 
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^ --23 

tcgagtccgg aataacttcg tataacgtat actatacgaa gttatgctag catttaaatg 60 

<2 1 0>58 
<2 1 1>60 
5 <2 1 2>DNA 

< 2 1 3 > Artificial Sequence 

<220> 

< 2 2 3 > Antisense Strand of Designed Sequence Containing Sequence of 
10 Mutant loxP and Restriction Enzyme Recognition Site 

<400>58 

tcgacattta aatgctagca taacttcgta tagtatacgt tatacgaagt tattccggac 60 

15 < 2 1 0 > 5 9 

< 2 1 1 > 6 0 

< 2 1 2>DNA 

< 2 1 3 > Artificial Sequence 

20 < 2 2 0 > 

< 2 2 3 > Sense Strand of Designed Sequence Containing Sequence of 
Mutant loxP and Restriction Enzyme Recognition Site 

<400>59 

25 cgcgcattta aattccggaa taacttcgta taacgtatac tatacgaagt tatgctagca 60 

< 2 1 0>6 0 

< 2 1 1 >6 0 
<"2 1 2 >DNA 
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^ "24 

< 2 1 3 > Artificial Sequence 
<2 2 0> 

< 2 2 3 > Antisense Strand of Designed Sequence Containing Sequence of 
5 Mutant loxP and Restriction Enzyme Recognition Site 

<400>6 0 

cgcgtgctag cataacttcg tatagtatac gttatacgaa gttattccgg aatttaaatg 60 

10 < 2 1 0 > 6 1 

< 2 1 1 > 1 0 
<212>DNA 

< 2 1 3 > Artificial Sequence 

15 <2 2 0> 

< 2 2 3 > Swal liner 



<4 0 0>6 1 
gatttaaatc 
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